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ABSTRACT 
 
The goal of this study was to estimate the prevalence of overweight and obesity among Asian 
Indian high skilled migrants in central Illinois and quantify the magnitude of association between 
the prevalence of overweight and obesity and duration of residence in the United States (US). 
Body mass index (BMI), measured as weight in kilograms divided by the square of height in 
meters, that was based on self-reported height and weight measurements, was the main outcome 
measure for this study. Other outcome variables were self-reported changes in post-migration 
diet and participation in physical activity. A multi-method approach was used for this study; 
qualitative focus groups facilitated the development of the quantitative survey instrument. A total 
of 195 participants took the quantitative survey, which assessed changes in post-migration diet 
and physical activity among other post-migration health behaviors and outcomes. The prevalence 
of overweight among the study participants was 39% and that of obesity was 10.3%. While 
overweight and obesity increased with increasing duration of residence in the US, this study 
demonstrated that the prevalence of overweight or obesity was highest among those who have 
lived in the US for less than one year, compared to those who have been in the US for longer. 
This is an important finding that corroborates with research, which demonstrates that overweight 
and obesity is on the rise in India. This is attributed to factors like high rate of national growth 
along with rising individual incomes and the popularity of Western diet and lifestyle, among 
others. In summary, adoption of mainstream Western diet emerged as the single most important 
predictor of overweight or obesity among the study participants in this research. Statistically 
significant relationship existed between overweight and obesity and post-migration change in 
diet, high level of physical activity, duration of residence in the US, male gender and married 
status. This study recommends culturally sensitive health education efforts targeted towards 
preventing overweight and obesity among the Asian Indian high-skilled migrants in central 
Illinois as well as among similar populations elsewhere, urgently. The study also emphasizes the 
need for future interdisciplinary and longitudinal research in India and the US, that engages 
important stakeholders like universities, corporations, community organizations, healthcare 
providers and the Asian Indian community members to better understand and address the 
implications of health outcomes like overweight, obesity and type 2 diabetes. 
Key words: Asian Indian, body mass Index, chronic diseases, diabetes, diet, gender studies, H-
1B visa, high-skilled migrants, information technology, overweight and obesity, physical 
activity. 
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CHAPTER 1: INTRODUCTION TO THE STUDY 
 
Conceptual Underpinnings and Theoretical Background for the Study 
Migration across international boundaries has attracted people since ancient times.  Individuals 
migrate for a variety of reasons, which include the prospect for better quality of life, brighter 
economic and educational opportunities, the prospect for religious freedom, or a combination of 
these.  In the 21st century, in the context of high-skilled workers, the reasons to migrate are 
manifold. Their relocation may be temporary, typically working onsite in the host country, which 
often is a part of an approach for professional and financial growth, or it may involve the 
intention for permanent settlement, typically in the countries of the industrialized West (Chacko, 
2007).  
The first organized wave of immigration from India to the United States (US) began in the mid 
1960s, after the restrictions on Asian immigrants were lifted (Khadria, 2006). Between 1965 and 
late 1970s professionals with degrees in medicine, engineering or the sciences were the largest 
group to emigrate from India. Beginning in the early 1990s, advances in Information Technology 
(IT) marked the start of large-scale application of IT in fields ranging from business, education, 
and government in the US. Concurrently, various Indian urban centers were developing as global 
talent pools in the growing knowledge economy. These developments and shortage of skilled 
labor in the IT sector in the US prompted new patterns of migration of high-skilled professionals 
from India to the United States (Khadria, 2008; Chakravartty, 2006).  
Migration can be divided broadly into two categories: immigrant and non-immigrant. H1-B is a 
non-immigrant visa program, which is different than permanent employment and/or family-
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based immigration to the United States. This temporary visa program allows employers to hire 
foreign workers with specialized knowledge and skills in specialty occupations, which “require 
the theoretical and practical application of a body of highly specialized knowledge requiring 
completion of a specific course of higher education” (USDS, 2011). These professionals work in 
a wide range of fields like engineering, information technology, mathematics, medicine, and 
education. These workers are typically tied to their employers; if they lose their jobs, they have 
to go back to the home country in a short timeframe if they are unable to find another employer 
who is willing to hire as well as transfer their H1-B visa. The majority of all H1-B workers 
originate from India. It is reported that for the years 2001, 2002, and 2003, a large percentage of 
all H1-B and L1 visas were granted to professionals from India (Khadria, 2008). The L visa 
category typically consists of the intracompany transferees, and the United States Department of 
State provides the following details about professionals who are eligible for an L1 visa, 
describing them as individuals who “within the three preceding years, have been employed 
abroad continuously for one year, and who are employed by a branch, parent, affiliate, or 
subsidiary of that same employer in the US in a managerial, executive, or in a specialized 
knowledge capacity” (USDS, 2011).  
A similar trend in the migration of high-skilled workers from India to the US has continued in 
recent years. It is important that this population be studied with respect to their health status, 
especially in the Bloomington – Normal area of central Illinois, where they comprise a 
significant part of the local population. The high-skilled professionals who live and/or work in 
central Illinois, or those who first entered the US under a temporary visa program for workers in 
specialty occupations (typically the H1-B and L1 visa holders), are the population of interest for 
this study.  
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Using theory for understanding health behavior has several advantages. It provides a road map to 
plan, implement, and assess any health promotion intervention as well as helps understand health 
behaviors for individuals and/or communities. The theoretical framework of the Integrated 
Theory of Health Behavior Change (ITHBC), as described by Ryan (2009), will provide a 
framework for understanding the dynamics of health behavior for the target population in this 
study. According to this theory, health behavior change can be enhanced by increasing 
knowledge and self-regulation of health promoting skills and abilities as well as enhancing social 
facilitation in order to engage in health behavior that promotes well-being among individuals 
and/or communities. The theoretical framework of ITHBC is described in Chapter 2. 
Asian Indian high skilled migrants in the Bloomington-Normal area of central Illinois 
 
Traditionally, the East and West coasts of the U.S. have attracted professionals from India. 
However, with the communication and information revolution, the demand for skilled 
professionals, especially in the area of Information Technology, has been increasing in the 
Midwestern United States as well as the two coasts and other parts of the United States. Several 
corporations and institutions of higher education in central Illinois also employ Asian Indian 
professionals in fields requiring highly specialized skills, especially in Information Technology. 
The research conducted by Chakravartty (2006) substantiates the author’s observation that 
increasingly large numbers of Asian Indian professional are employed in various American 
corporations, specifically in the field of Information Technology.    
 
According to the 2010 census, Asian Indians were the single largest minority group out of the 
total pool of people of Asian origin living in the Bloomington-Normal area (US Census Bureau, 
2010), (see Table 1, Chapter 6).  As per the data from Census 2000, the Asian Indian population 
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in Bloomington city was 1.6% of the total population; the same for the state of Illinois was 1% in 
the year 2000. The American family survey of 2008 reports over 3,000 Asian Indians lived in 
Bloomington-Normal; this number represents the high-skilled migrants, their families, and the 
older pool of immigrant Asian Indians. Between the years 2000 and 2010, a significant increase 
in the Asian Indian population was observed in the Bloomington-Normal area.  
Data that emerged from the 2010 Census provides crucial insights about the unprecedented 
growth of the Asian Indian population in the Bloomington - Normal area of central Illinois. Per 
the Census 2010, the twin cities have a combined Asian Indian population of 4974, which is 
about 3% of the total population of Bloomington - Normal, which represents close to an 100% 
increase in the Asian Indian population in the ten year period between 2000 and 2010. According 
to the estimates of various community organizations based in Bloomington-Normal, the number 
of such high-skilled migrant workers in this region of central Illinois is about 2,000. Thus, the 
present study will explore the various demographic and health-related variables in this growing 
pool of high-skilled migrant workers from India, a community that is part of the single largest 
immigrant group from Asia in the central Illinois region (Census, 2010) (See Table 1, chapter 6).  
 
Statement of the Problem 
 
There are few studies carried out on the health of immigrant Asian Indians in the US, and the 
paucity of research conducted to understand the impact of migration on the health of this 
growing population is striking. In the literature on migrant health, there are hardly any studies 
that document the health status of high-skilled migrant workers from India, even though the need 
for health education and preventive health care is critical, especially in the context of the high 
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prevalence of chronic conditions like type 2 Diabetes and cardiovascular disease among Asian 
Indians in general (Kanjilal, et.al., 2008; Yajnik, 2001). While the impact of length of stay on 
chronic disease risk factors like overweight or obesity has been studied extensively in the 
Hispanic immigrants in the United States (Sanchez-Vaznaugh, et.al., 2008; Abraido-Lanza, 
2005), few studies of a similar nature have been conducted on the growing Asian Indian 
population (Koya & Egede, 2007; Mooteri, et.al., 2004). More specifically, such relationships 
have yet to be investigated among the rapidly increasing high-skilled migrant population from 
India who live and work in the United States.  
It is observed in studies on immigrant Asian Indian populations that post migration, Asian 
Indians have a higher prevalence of type 2 diabetes mellitus not only when compared with 
Indians living in India but also compared to the Caucasian populations living in countries where 
Asian Indians have migrated (Ueshima, et.al., 2008). Thus, it is important to determine the 
prevalence of overweight and obesity among this growing population of migrant Asian Indians 
because risk for Type 2 diabetes and other chronic conditions is known to increase with increase 
in weight (Cunningham, et.al., 2008). Moreover, research on immigrants in the US has shown 
that weight is known to increase with duration of residence in the US (Goel, et al., 2004). It is 
well accepted that diets that are high in saturated fats and lower in fiber and other nutrients, in 
conjunction with lack of regular physical activity, are correlated with higher prevalence of 
insulin sensitivity and type 2 diabetes mellitus as well as other chronic diseases (Gupta, et.al., 
2010; Misra, et.al., 2009).   
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Significance of Study  
Health of Asian Indians in the United States: An overview 
Several studies have reported that Asian Indians have higher odds of reporting obesity following 
migration (Misra & Ganda, 2007; Jonnalaggadda & Diwan, 2005; Shah et.al., 2005; Goel et.al., 
2004). According to the current understanding, overweight and obesity are important risk factors 
for insulin resistance, which in turn promotes the development of metabolic syndrome, some 
cancers, type 2 diabetes, dyslipidemia, and contributes to related cardiovascular diseases (Abate 
& Chandalia , 2007;  Hossain, et.al., 2007; Mokdad, et.al., 2001).  Thus, the odds of developing 
diabetes have been shown to be associated with higher Body Mass Index (BMI), and type 2 
diabetes is a well-documented risk factor for cardiovascular diseases (CVD) (Shai, et.al., 2006, 
James, 2004).  
The burden of CVD affecting Asian Indians globally is significant. Consequently, the effects of 
such chronic diseases like diabetes on the productive workforce aged 35–65 years are manifold 
and disturbing. Research shows that heart diseases affect Asian Indians about 5-10 years earlier 
than in other populations worldwide even though they have lower levels of established risk 
factors, like BMI or body weight (Sharma & Ganguly, 2005; Jonnalagadda & Diwan, 2005). 
Thus, prevention before the onset of such chronic diseases is the most cost-effective strategy 
rather than providing interventions after the chronic conditions have been established. 
Employing culturally appropriate tools for health education can help promote healthier diet and 
lifestyle choices among Asian Indians in the United States. That is an important first step in 
preventing chronic disease risk factors like obesity and type 2 diabetes.  
This study evaluated the overall health of Asian Indian migrants living in central Illinois. While 
there are several indicators that can be studied to arrive at an understanding of overall health and 
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wellness among migrants, this study will focus on overweight and obesity as measured by self-
reports of Body Mass Index (BMI).  
 
Migration and changes in health status among Asian Indians in the US 
 
There are several definitions of acculturation in the body of literature on migrant health. Broadly 
speaking, acculturation can be described as the process by which individuals “adopt the customs, 
attitudes, values, beliefs, and behaviors of the culture of the host country” (Abraido – Lanza, 
2006). Moreover, the level of acculturation of migrants directly impacts their health and lifestyle. 
Even though acculturation is a complex phenomenon, researchers regularly employ proxy 
measures such as birthplace, length of stay in the United States, or migrants’ use of language. 
Acculturative processes present many challenges and life changes that could potentially benefit 
or adversely affect the health of immigrants. Goel, et al. (2004) reports that migrants generally 
originate from countries where prevalence of health risk factors like overweight and obesity are 
typically lower than in the United States. However, adopting an American diet and sedentary 
lifestyle could be important factors responsible for the higher prevalence of such risk factors 
among the migrants (Novotny, et.al, 2009; Unger, et.al., 2004).  
It is reported that among Hispanic immigrants, longer length of stay leads to increase dietary 
assimilation in the United States (Perez- Escamilla & Putnik, 2007; Akresh, 2007). As a result, 
an increased prevalence of negative health outcomes like obesity, high cholesterol, hypertension, 
and diabetes is observed across diverse migrant populations in the United States. Likewise, the 
average values of BMI, blood pressure, lipids, and blood glucose in the migrant Asian Indians in 
the US tend to be higher than those of urban or rural Indians living in India (Mooteri, et.al. 2004; 
Bhatnagar, 1998). The post-migration environmental influences, especially those related to diet 
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and physical activity, appear to play an important role in the prevalence of chronic diseases in 
migrant Asian Indian populations. In fact, in the study conducted by Mooteri et. al., length of 
stay and acculturation emerged as independent risk factors for heart disease among Asian Indians 
in the United States (2004). Moreover, other studies have also demonstrated that the prevalence 
of obesity and overweight are positively associated with length of stay in the United States (Goel 
et al., 2004). In the study by Goel et al., data from the 2000 National Health Interview Survey 
were used, and they found an increase in the prevalence of obesity among immigrants who have 
been in the US for 10 years or more.  Furthermore, research by Venkataraman et.al. (2004) 
stressed the urgency of responding to the diabetes mellitus epidemic among Asian Indian 
immigrants in the US. Venkataraman et al. report that the prevalence of diabetes mellitus is over 
18% in the Asian Indian population in the US, which is higher than in the African-American, 
Hispanic, and white American population in US. 
 
While it is known that Type 2 diabetes has reached epidemic proportion among the overall Asian 
Indian immigrant population in the United States (Kanaya, et.al., 2010; Oza-Frank, et.al., 2009), 
little documented data is available about overweight and obesity, which is a known risk factor for 
Type 2 diabetes and other chronic conditions among the high-skilled migrant Asian Indian 
population in the US. Hence this study will attempt to estimate the prevalence of 
overweight/obesity with respect to varying lengths of stay for the above-mentioned population of 
interest in central Illinois. This study will also assess the physical activity levels and report the 
change in post-migration diet among the high skilled migrants in central Illinois. 
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Changes in diet and physical activity among the migrant Asian Indians in the US 
	  
This inquiry examined the multifaceted aspects of migrant experience, especially those related to 
changes in diet and its impact on overall health and well being. For the study population, post-
migration diet is often a ‘negotiated’ entity due to the characteristic substitutions, adjustments, 
and so on in the native diets and dietary habits as well as other traditional Indian practices related 
to cooking and eating.  Negotiating the demands of adapting to life in the migrated environment 
necessitates several key changes, at least in the first few years following migration. These 
include but are not limited to: getting familiar with the process of food purchase, especially 
finding ethnic Indian grocery stores in one’s vicinity; re-working gender roles within the family; 
and getting acquainted to social circles and/or forming new friendships.  
Similarly, other post-migration lifestyle changes include patterns of physical activity and, 
typically, living away from one’s extended families. This study will explore the type and 
frequency of physical activity the study subjects are engaged in. The act of getting optimal 
physical activity on a regular basis is also shaped by a plethora of external and internal forces. 
Some of these forces include but are not limited to: the felt need for exercise and physical 
activity, evaluating which form(s) of physical activity are feasible in the comparatively cold 
climate of central Illinois, available support from families/spouses for regular physical activity, 
mechanisms to deal with stressors, preferred methods of relaxation, and how many times a week 
participants eat out and at what kind of restaurants and so forth. Several studies on migrant 
health have equivocally shown that there is a correlation between the adoption of host country 
diet and negative health changes in the Asian Indian migrant populations (Koya & Egede, 2007; 
Goel, et.al. 2004).   
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Asian Indians have considerable within-group diversity in levels of education, dietary practices, 
and language (Jonnalagadda & Diwan, 2002). Thus, it is also necessary to examine the 
relationship between educational attainment and prevalence of overweight and obesity among 
the high-skilled migrants Asian Indians in central Illinois. Research has shown that in the US, 
especially among adult women, lower rates of obesity are observed among women with college 
degrees compared to women with less education (NCHS, 2010). Thus, this study will try to 
evaluate the correlation between dietary change, physical activity patterns, and educational 
attainment as well as the prevalence of overweight/obesity in the community of high-skilled 
migrant workers. 
Purpose of the Study  
 
Personal observations in the high-skilled Asian Indian migrant communities in Bloomington-
Normal, IL and other areas in central Illinois suggest a high prevalence of conditions like being 
overweight as well as the general lack of awareness about nutrition and challenges to recreate the 
traditional Indian diet and lifestyle in the migrant population. This is especially so with the 
presence of abundant and convenient American ‘fast food’, automobile culture and the 
preoccupation with succeeding at work for those who are employed and for those who are not 
employed (that happens to be typically women), negotiating the numerous domestic and social 
responsibilities. Much has been written about the relationship between length of stay and diet as 
well as physical activity. In particular, individuals with longer lengths of stay in the host country 
report consuming unhealthy diets and being physically inactive; as a result, they typically tend to 
have poorer health behaviors and outcomes (Oza-Frank & Cunningham, 2009; Cunningham et 
al., 2008; Williams, 2005; Goel et al., 2004). However, published reports on the relationship 
between length of stay and general health behaviors and outcomes among high-skilled migrant 
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Asian Indians in the US are lacking. Without this information, clinicians and researchers 
concerned with the current health status of this community may be lacking critical guidance 
when it comes to the design and implementation of services for Asian Indian as well as other 
high-skilled migrant communities. The current study was designed to examine the relationship 
between length of stay, changes in diet, and physical activity and the prevalence of overweight 
and obesity among the Asian Indian high-skilled migrants in central Illinois. 
The main purpose of this study is to estimate the prevalence of overweight and obesity among 
the study participants and assess the changes in their diet following migration to the US as well 
as assess their physical activity levels. Thus, this study will explore the relationship between the 
duration of residence in the US, overweight/obesity status, and its association with changes in 
post-migration diet and participation in physical activity among the population of high-skilled 
migrants from India. 
Research Questions and Hypotheses 
 
Thus, the main goal of the study was to estimate the prevalence of overweight and obesity and 
quantify the magnitude of the association between duration of stay in the United States and self-
reported BMI. The study also documented the self-reported changes in diet and patterns of 
physical activity that the Asian Indian migrants adopt post-migration. With respect to the 
research questions, five statistical hypotheses will be tested in this study. Note: H0: represents 
“null hypothesis” and H1: represents “alternative hypothesis”. 
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Research Question 1.  
Is there any difference in the prevalence of overweight and obesity (as assessed by self-reported 
BMI) between high-skilled Asian Indian migrants who currently live and/or work in central 
Illinois with varying duration of stay (less than 1 year, 1 – less than 5 years, 5 – less than 10 
years, 10 – less than 15 years, and greater than 15 years) in the US?    
Research Hypothesis 1 
H0: There is no difference in the prevalence of overweight and obesity (as assessed by self-
reported BMI) between high-skilled Asian Indian migrants who currently live and/or work in 
central Illinois with varying duration of stay. 
H1: There is a difference in the prevalence of overweight and obesity (as assessed by self-
reported BMI) between high-skilled Asian Indian migrants who currently live and/or work in 
central Illinois with varying duration of stay. 
Research Question 2. 
Is there any difference in the prevalence of overweight and obesity between those who 
participated in physical activity (PA) in the past month and those who did not among high-
skilled Asian Indian migrants who currently live and/or work in central Illinois?  
Research Hypothesis 2 
H0: There is no difference in the prevalence of overweight and obesity between those who 
participated in PA in the past month and those who did not among high-skilled Asian Indians 
who currently live and/or work in central Illinois.  
H1: There is a difference in the prevalence of overweight and obesity between those who 
participated in PA in the past month and those who did not among high-skilled Asian Indians 
who currently live and/or work in central Illinois. 
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• Research Question 3 
What is the relationship between the self- reported changes in post-migration diet and the 
prevalence of overweight and obesity among high-skilled Asian Indian migrants who currently 
live and/or work in central Illinois?  
• Research Hypothesis 3 
H0: There is no correlation between the major self-reported changes in the post-migration diet 
and the prevalence of overweight and obesity among high-skilled Asian Indian migrants who 
currently live and/or work in central Illinois. 
H1: There is a correlation between the major self-reported changes in the post-migration diet 
and the prevalence of overweight and obesity among high-skilled Asian Indian migrants who 
currently live and/or work in central Illinois. 
Research Question 4 
What is the relationship between the level of educational attainment and the prevalence of 
overweight and obesity as assessed by self-reported BMI among high-skilled Asian Indian who 
currently live and/or work in central Illinois? 
• Research Hypothesis 4 
H0: There is no correlation between the level of educational attainment and the prevalence of 
overweight and obesity as assessed by self-reported BMI among high-skilled Asian Indian 
migrants who currently live and/or work in central Illinois. 
H1: There is a correlation between the level of educational attainment and the prevalence of 
overweight and obesity as assessed by self-reported BMI among high-skilled Asian Indian 
migrants who currently live and/or work in central Illinois. 
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• Research Question 5 
What is the relationship between the prevalence of overweight and obesity and self-rated 
general health status of high-skilled Asian Indian migrants who currently live and/or work in 
central Illinois? 
• Research Hypothesis 5 
H0: There is no correlation between the prevalence of overweight and obesity and self-rated 
general health status of high-skilled Asian Indian migrants who currently live and/or work in 
central Illinois. 
H1: There is a correlation between the prevalence of overweight and obesity and self-rated 
general health status of high-skilled Asian Indian migrants who currently live and/or work in 
central Illinois. 
Definition of Terms 
	  
Following terms have operational definitions for the purpose of this study: Immigrants, 
migrants, length of stay, BMI, overweight, obesity. 
Migrant Vs. Immigrant 
The use of words migrant and immigrant has different connotations for the purpose of this 
research. Migrant denotes the state of being ‘floating’; in other words, it marks the perpetual 
uncertainty that is characteristic of lives that constantly move between countries, regions, and 
cultures. Immigrant, on the other hand, refers to the material condition of being a ‘resident 
alien’ or ‘permanent resident’ in the United States; in lay terms, it means someone who has a 
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‘green card and hence is not bounded by the restrictive visa requirements related to employment 
and resident status. 
Length of stay  
For this study, length of stay of Asian Indian migrants in the United States will be categorized 
as follows: Less than 1 year 1- <5 years, 5 - < 10 years 10-< 15 years and 15+ years. 
Overweight and Obesity 
Overweight and obesity are both labels for ranges of weight that are greater than what is 
generally considered healthy for a given height. The terms also identify ranges of weight that 
have been shown to increase the likelihood of certain diseases and other health problems. 
Definitions for Adults 
For adults, overweight and obesity ranges are determined by using weight and height to 
calculate a number called the Body Mass Index (BMI). BMI is used because, for most people, it 
correlates with their amount of body fat. 
An adult who has a BMI between 25 and 29.9 is considered overweight. 
An adult who has a BMI of 30 or higher is considered obese. 
Body Mass Index (BMI) 
 BMI is a measure of body fat based on height and weight that applies to adult men and women. 
BMI, defined as weight (kg.)/height (m2), is the most widely accepted measure of obesity in 
populations as well as in clinical practice (James, 2004). 
Physical Activity 
Physical activity is any bodily movement produced by the contraction of skeletal muscle that 
increases energy expenditure above a basal level. Additionally, by definition, exercise is “a 
subcategory of physical activity that is planned, structured, repetitive and purposive in the sense 
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that the improvement or maintenance of one or more components of physical fitness is the 
objective” (CDC, 2010). ‘Exercise’ and ‘exercise training’ are frequently used interchangeably 
and generally refer to physical activity performed during leisure time with the primary purpose 
of improving or maintaining physical fitness, physical performance, or general health and well-
being. 
Rationale for using Body Mass Index (BMI) as a measure of body fat 
For the purposes of this research, the above definitions of overweight, obesity, BMI, and 
physical activity are used as per the guidelines by the Centers for Disease Control and 
Prevention (CDC, 2010). Accordingly, overweight and obesity are both labels for the ranges of 
weight that are greater than what is generally considered healthy for a given height. The terms 
also identify the range of weight that has been shown to increase the likelihood of certain 
chronic diseases and other health problems. For adults, overweight and obesity ranges are 
determined by using weight and height to calculate a number known as the Body Mass Index 
(BMI). BMI, defined as weight (kg.)/height (m2), is a widely accepted measure of obesity in 
populations as well as in clinical practice (James, 2004). As per these guidelines, an adult who 
has a BMI between 25 and 29.9 is considered overweight, and an adult who has a BMI of 30 or 
higher is considered obese.  
BMI is a widely used measure of body fat that is relatively easy to use and cost-effective for 
large epidemiological studies, as well as in community and clinical settings (Stommel & 
Schoenborn, 2009). Other, more accurate measures of body fat include dual-energy X-ray 
absorptiometry (DXA), underwater weighing, and so on. However, due to their higher costs in 
terms of time and money, these methods are not practical to use in large community-based 
epidemiological studies.  
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Even though BMI has proved to be a robust measure of overweight and obesity for a long time, 
there have been debates about the challenges of using BMI as a measure for globally diverse 
populations with differences in the distribution of body fat and lean muscle mass as well as 
central adiposity. This, in essence, is a drawback of using uniform BMI cut-offs across diverse 
populations of the world and continues to be a debate that is yet inconclusive. Many experts 
have proposed the use of waist-to-hip ratio, waist circumference, and similar tools for diverse 
populations that have vastly different body composition and suggest those measures may be 
more sensitive in predicting body fatness (Yoon, et al, 2006).  In summary, BMI continues to be 
used in research as well as clinical practice on account of its logistical ease of use owing to the 
relatively few data points (height and weight) it needs to arrive at a reasonable estimation of 
overweight and obesity. In the present study, BMI is used to provide a preliminary account of 
the prevalence of overweight and obesity. 
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CHAPTER 2: REVIEW OF RELATED LITERATURE  
Asian Indians in the United States: An Overview 
Asians make up about 5% of the total US population (Census 2010, Table 1). Out of that, Asian 
Indians account for over 18% and are one of the fastest growing immigrant groups in the U.S. 
(Census 2010; Mooteri, et.al., 2004). As mentioned in the previous chapter, the modern phase of 
Asian Indians presence in the United States began with the Immigration and Naturalization Act 
of 1965, which improved the country-based quota systems in favor of immigration based on 
professional experience and education (Khairullah & Khairullah, 1999). The largest group of 
Indians, at least in the first fifteen years after 1965, was professionals, though subsequently many 
more have immigrated under family reunification preferential categories. According to the US 
Census Bureau, the number of Asian Indians grew from 15,000 in 1965 to over 1.6 million in 
2000 (Jonnalagadda & Diwan, 2005). Currently, the Asian Indian population stands at a solid 
3,183,063 (Census, 2010-a). As the results from the 2010 Census report, the Asian Indian 
population comprises over 1% of the total US population. As regards the immigration from 
Asian countries, the data that is emerging from the 2010 census also points to the fact that the 
growth of the total Asian population between the years 2000 and 2010 is higher than any other 
racial group in the US; the Asian Indian population in the US grew by 43 % between these years 
(Census 2010). Among the total pool of the Asian population in the US, Asian Indians are the 
fastest growing ethnic group (Shah, et al., 2005). Despite these increases in size, the current 
research on Asian American health does not adequately meet the needs of Asian Indians.  
It is important to note that unlike other Asian immigrant groups, Asian Indians, the third largest 
and fastest growing US Asian subgroup, are an extremely heterogeneous population (Census 
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2010- b). There are several languages (14 major languages), hundreds of dialects, distinct 
state/regions of origin within India (28 states), multiple religions practiced among Asian Indians 
(which include Hinduism, Buddhism, Jainism, Sikhism, Christianity, Islam, Zoroastrianism), 
varied social norms, diverse cultural practices, a variety of diets, and an optimistic or fatalistic 
attitude towards life and by extension to matters of health and wellness (Misra, et. al., 2009). 
Regardless of the observation that Asian Indian immigrants in the US have higher socio-
economic status and therefore good access to health care, they have marked variations in health 
outcomes, educational attainment, income, and wealth (Misra, et. al., 2010). Recent immigrant 
cohorts comprise both highly educated professionals and individuals who have limited education 
and job skills. While the latter are mostly family members of earlier immigrants, high-skilled 
migrants as described in chapter 1 form the former group and the study population for this 
research. Overall, Asian Indians in the US are considered a model minority on account of their 
high education and income levels, which many believe is a dubious distinction at least on 
account of the disproportionate health-related challenges faced by this population (Misra, 2009). 
High Skilled Migrant Asian Indians in the US 
What is remarkable about the latest pattern of high-skilled migration from India to the US is that 
it represents a broad range of social, educational, and income backgrounds from India 
(Chakravartty, 2006). Unlike the first few generations of Asian Indian immigrants to the United 
States who were typically from the elite, urban classes, the high-skilled migrant professionals, 
who are largely employed in the information technology (IT) sector in the United States, 
represent a cross-section of geographical, social, and linguistic backgrounds within India. Here it 
is relevant to operationalize two distinct terms: migrants and immigrants. Though both are often 
used interchangeably, for the purposes of this research, migrants will denote the temporary 
20	  
	  
movement of people connected to employment, which, in the case of this study is largely in the 
IT services sector. Immigrants, on the other hand, signify persons who migrate to another 
country, usually for permanent residence. 
Currently, Asian Indians account for about 48% of the workers in specialty occupations (USCIS, 
2010). Thus, Asian Indians comprise the single largest group of high-skilled migrant workers in 
the United States. It is important that this population be studied with respect to their health status, 
especially in the Bloomington-Normal area of central Illinois, where they comprise a significant 
part of the local population. The percentage of Asian Indians in the US as a whole is 1.03 % of 
the total US population; likewise in the state of Illinois, Asian Indians comprise 1.6% of the total 
population. However, in the Bloomington-Normal area of central Illinois, the Asian Indian 
population accounts for nearly 3 % of the total population (Census 2010, Table 1).  
With respect to India as a sending country for high-skilled workers, the latest phase came with 
the outsourcing boom in the IT enabled services that began in the mid-1990s and is related to the 
concentration of knowledge-intensive talent pools located in the growing Indian urban centers. 
According to estimates from the member directory of the largest community organization 
representing Asian Indians in McLean County, there are about 2,000 high-skilled migrant Asian 
Indians who live and/or work in central Illinois. They contribute significantly to the local 
economy by way of their professional expertise, especially in the fields of IT, management, and 
other professional services. However, this population of high-skilled migrants from India is 
among the most understudied with respect to their overall health and wellness, especially since 
the larger Asian Indian immigrant population is known to face a higher risk of morbidity and 
mortality due to chronic disease compared to the native population in the host country and other 
immigrant groups not only in the US but also in the United Kingdom, New Zealand, and Canada 
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(Oza-Frank & Narayan, 2010; Jonnalagadda & Khosla, 2007; Kolt et al., 2007, Barnett et al., 
2006; Dhawan & Bray, 1997). Thus, for the purpose of this literature review, the larger Asian 
Indian immigrant population has been reviewed, since the extant research on health of the US-
based Asian Indian immigrants has so far only been conducted among that population. This 
paucity of research further points to the pressing need to study the health of recent high-skilled 
migrants from India on account of their growing size as well as known health risks among Asian 
Indians in general and the chronic disease risk factors that are observed among Asian Indians 
following migration to Western countries. 
Prevalence of Overweight/Obesity and Asian Indian immigrants in the US 
 
Most research studies that have examined the prevalence of overweight and obesity among Asian 
Indians in the US, or for that matter any large scale study that tries to understand the prevalence 
of overweight and obesity, has used Body Mass Index (BMI).  BMI is a robust and accepted 
measure of overweight and obesity in both populations as well as in clinical practice; it is cost 
effective, saves time, and is suited to fieldwork and most clinical work (James, 2004). 
 
The US has witnessed a dramatic rise in the prevalence of overweight and obesity, with the rates 
for adults having doubled in the last three decades (NCHS, 2010). Results from the 2007–2008 
National Health and Nutrition Examination Survey (NHANES), which uses measured heights 
and weights, indicate that an estimated 34.2% of US adults aged 20 years and over are 
overweight, 33.8% are obese, and 5.7% are extremely obese. Body Mass Index (BMI), expressed 
as weight in kilograms divided by height in meters squared (kg/m2) is commonly used to classify 
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overweight (BMI 25.0–29.9), obesity (BMI greater than or equal to 30.0), and extreme obesity 
(BMI greater than or equal to 40.0).  
The increase in the prevalence of obesity has been observed irrespective of socioeconomic status, 
gender, or racial and ethnic group. On account of an alarmingly high prevalence as well as huge 
disparities in social groups, obesity among adults in the US is recognized as a major public 
health challenge.  Flegal et.al. (2010) report that obesity data is available for the US by age, 
racial/ethnic group, and gender; however, the challenge lies in obtaining the obesity prevalence 
estimates for various immigrant groups. This is at a time when the immigrant population in the 
US has increased about fourfold in the past forty years, with the number going to 38 million 
immigrants in the year 2008.  Immigrants account for about 12.5% of the total population of the 
US (Singh, et al. 2011).  
With such a rapid rise in the immigrant population, understanding the patterns of overweight and 
obesity is becoming particularly important, especially as overweight and obesity are important 
chronic disease risk factors that have contributed greatly to the persistence and/or widening of 
health disparities (Singh, et al., 2011). Singh et al. further report that regardless of ethnicity, 
between 1992 and 1995 and between 2003 and 2008, all immigrant groups have seen an increase 
in the prevalence of overweight/obesity, with the increase being greatest among the US-born 
population and longer term immigrants (that is, those living in the US for 15 years or longer).  
Studies conducted on migrant Asian Indians in the US, UK, Canada, Australia, and New Zealand 
report that Asian Indians are at an heightened risk of developing type 2 diabetes mellitus, insulin 
resistance, metabolic syndrome, cardiovascular diseases (CVD), and other complications that 
result from these conditions (Fernandez, et al., 2011; Gupta, et al., 2010; Kolt, et al., 2007; 
Barnett, et al, 2006; Shah, et al., 2005). CVDs are a class of diseases that involves the heart 
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and/or the blood vessels. Type 2 diabetes mellitus (T2DM) is a known precursor to a range of 
CVDs, and migrant Asian Indians are disproportionately affected by it (Misra, 2009). 
Furthermore, obesity is recognized as an independent risk factor for CVDs and is associated with 
an increased risk of developing T2DM, hypertension, and some cancers in men and women (Das, 
2010). Findings from several studies have demonstrated that Asian Indians have a high 
prevalence of CVDs (Eagle, 2008; Reddy, 2007; Gupta, et al., 2006). Furthermore, studies have 
indicated that Asian Indians are at an increased risk of CVD at any level of obesity when 
compared with Caucasians (Misra & Khurana, 2011). This increased risk is attributable to 
various lifestyle factors such as diet, physical inactivity, and effects of migration (Patel, et al., 
2006). 
Migration and prevalence of overweight and obesity  
People migrate to new places for a variety of reasons, which may include better educational 
opportunities, a better quality of life, or both (Chacko, 2007). When immigrants try to adjust to 
their new lives in the host country, several aspects related to their lives  need to be reworked, 
including but not limited to livelihood, diet, family roles, healthcare, and communication. This is 
particularly the case for high-skilled migrants from India and their families, who are constantly 
migrating to where their work projects take them and hence are prone to moving across the US 
and often overseas.  
It is well accepted that ethnicity is as much a construct of language, culture, religion, distinct 
health beliefs, and behaviors as it is of biology. Likewise, ethnicity encompasses a wide range of 
biological and environmental experiences, which in turn affects health in multiple ways 
(Kandula et al., 2004; Mcneely et al., 2004). Additionally, migration and adaptation to a new 
country and culture can also play a role in the development of increased risk for chronic diseases 
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in ethnic immigrants. Since immigrants to the US are rapidly increasing in proportion to the total 
US population, understanding the patters of health risks and behaviors of the immigrants is 
important for not only forecasting trends in prevalence and related morbidities but also for the 
purpose of identifying high risk populations and designing culturally sensitive interventions for 
those populations. Migration brings with it exposures to host environments that are different 
from those of the home country. Often lifestyle characteristics similar to the home country may 
or may not be possible to recreate due to adoption of host-country practices, absence of familiar 
support systems and other resources. Morbidity and mortality patterns following migration have 
been better researched in certain ethnic communities, such as the Japanese, Chinese, and Korean 
immigrant populations, but not in relatively newer immigrant groups such as Asian Indians 
(Jonnalagadda  & Khosla, 2007; Goel et al., 2004).  
 
The high prevalence of obesity, insulin resistance, and T2DM in migrant Asian Indians can be 
attributed to lifestyle changes and increasing affluence (Misra & Vikram, 2002). In several 
studies conducted on Asian Indian migrants in the US and UK, the average values of BMI, blood 
pressure, lipids, blood glucose, and insulin resistance of the migrant Asian Indians were reported 
to be higher than those of urban- or rural-based Asian Indians living in India (Misra & Vikram, 
2004; Banerji et al, 1999; Bhatnagar et al, 1995). For instance, in a study conducted by 
Bhatnagar et al, (1995), migrant Asian Indians living in the UK were more obese; had higher 
levels of blood pressure, total cholesterol, and blood glucose. They also displayed more insulin 
resistance than their siblings living in the state of Punjab, India. Likewise, in a study by Patel et 
al, (2006), a similar trend was documented wherein the researchers conducted a comparison of 
Gujaratis (people originating from the state of Gujarat, India) living in UK with non-migrant 
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Gujaratis living in the state of Gujarat, India. The former group had higher mean values of BMI, 
blood pressure, and lipids and a higher dietary intake of calories and fat. In a study conducted on 
1,038 Asian Indian migrants who were randomly selected from seven urban sites in the US, 
Misra, et al. (2010) found that 38% of the respondents were overweight and 11% were obese. 
Fernandez et al (2011) conducted a meta-analysis of the studies examining the prevalence of 
obesity among migrant Asian Indians worldwide; their major findings include that Asian Indians, 
especially Asian Indian women, demonstrated higher mean BMIs compared to native-born 
populations in the host countries. 
 
On examining the prevalence of overweight and obesity among Asian Indians living in India, it 
is striking that the past two decades has witnessed a rapid demographic and nutritional transition 
as well as urbanization. The changing dietary patterns include an increase in consumption of 
Western foods, especially by the urban, young, and well-off groups of people (Wasir & Misra, 
2004). Studies conducted on children in the urban regions of India also report that obesity and 
metabolic syndrome are becoming increasingly common (Misra et al, 2007). The ongoing shifts 
in nutrition as well as lifestyle-related behaviors among the migrant Asian Indians and the young 
and urban populations in India seem to play a critical role in the prevalence of overweight, 
obesity, and related chronic diseases.  
Integrated Theory of Health Behavior Change - Theoretical framework to understand 
post-migration health behavior change 
 
Irrespective of their duration of stay in the United States, migrants have an opportunity to engage 
in a variety of health promotion activities; the same applies to migrants who are facing chronic 
health conditions. However, it has been shown in various populations that in spite of availability 
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of information for health promotion, these resources are not always optimally utilized. As 
described earlier, Asian Indians are known to have genetic predisposition to chronic conditions 
like type 2 diabetes, cardiovascular disease and hypertension, for which overweight and obesity 
is a recognized risk factor (Vyas, et.al, 2010). Hence, it is of paramount importance to ensure 
that individuals engage in self-management behaviors that help them stay within the healthy 
weight range or body mass index. Even though generally there is consensus among health care 
providers about the need for health behavior change for both healthy and chronically ill 
individuals, theory is not adequately applied to understand the full range of barriers and 
facilitators to health promoting behaviors and develop interventions for the same (Ryan, 2010).   
The theoretical approach of the Integrated Theory of Health Behavior Change (ITHBC) proposed 
by Ryan (2010) is adopted and applied to help understand various aspects of diet and lifestyle to 
better understand the challenges and/or opportunities faced by Asian Indian high-skilled 
migrants for the purposes of this study.  
According to the ITHBC, behavior change is both dynamic as well as iterative. Like other 
theories used to understand health behaviors and plan interventions, ITHBC argues that one’s 
knowledge and beliefs are prerequisites to health behavior change. Self-regulation skills and 
abilities are described as the backbone of any health behavior change as they encompass 
mechanisms that help individual set goals. These include making necessary decisions like setting 
priorities in terms of time and resources, making concrete plans, monitor and evaluate progress 
on the self established goals, and in this whole sequence of self-regulation efficiently manage 
one’s emotional response in the event of both attainment and non-attainment of proximal and 
distal outcomes.  The importance of the construct of social facilitation can be visualized in the 
following manner: relationship between the two sub-components of influence and support are 
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extremely relevant to the context of an Asian Indian migrant trying to engage in regular physical 
activity. Consider a scenario involving a new female migrant who is married with children, a 
homemaker who joins her husband who has been working in the US since past one year. Here 
the reliance on spousal support – in terms of information about nearby gyms, exercise classes 
and so on is important, so is the instrumental support in terms of monetary resources considering 
she is not working outside of the home become important to understand. Additionally she is new 
and trying to make friends, so her influence is essentially limited to her neighbors and spouse’s 
friends. Thus, social facilitation provides an important perspective to an individual like this one 
who attempts to engage in to positive health behavior change after migrating to the US. 
The ITHBC stresses that individual centered interventions usually increase knowledge, self-
regulation skills as well as social facilitation. This theory describes two outcomes: the proximal 
outcome is engaging in self-management behaviors, and the long-term distal outcome of overall 
improved health status. Thus in the context of this study where overweight/obesity is the health 
problem, proximal outcome can be envisioned as the adoption of healthy diet and regular 
physical activity along with social acceptance of one’s self management behaviors, and the distal 
outcome can be described as maintenance of healthy weight within the ranges of normal body 
mass index as recommended by nationally set standards.  
The three major constructs of the ITHBC that are utilized in this study to understand challenges 
and facilitating factors with respect to participation in physical activity include the following: 
Knowledge and beliefs, self-regulation-skill and ability and social facilitation. Participants in the 
two focus groups were asked questions based on these three constructs of the ITHBC, in order to 
grasp in their own words the changes in diet, physical activity and general health status after 
migration to the US (see Appendix 2 for focus group questions).  
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Knowledge and beliefs refer to the behavior or condition specific awareness and individual’s 
own perception about his/her ability to engage in the behavior that is considered important. And 
in turn have the actual ability to engage in that behavior along with having a fair idea about the 
relative benefits or harms of the behavior in question. In the context of participation in physical 
activity, an individual may perceive that he/she knows what constitutes good health in general 
and in what ways participation in physical activity can be helpful to them. Further they may have 
personal perceptions about being physically active and its impact on overall health, like the 
mood elevating property of exercise and so on. In summary, this construct gives an idea about 
what outcome can the individual expect when they apply such condition specific knowledge to 
engaging in health behavior like participation in regular physical activity. Hence, when an 
individual has accurate condition specific knowledge and he/she estimates that the behavior will 
lead to the target outcome/s, then the chances of them engaging in such behaviors are higher. 
Further, self-efficacy is an essential component in the larger construct of knowledge and beliefs, 
which refers to the confidence of the individual intending to engage in a health behavior. The 
belief that he/she can successfully engage in that behavior is needed to produce the outcome/s of 
interest. Thus knowledge and beliefs impacts an individual’s self-regulation skills and abilities, 
which in turn can lead to the two outcomes, when the necessary action is implemented. 
Self-regulation is a construct that requires specific skills and activities to be undertaken, in order 
to achieve both, proximal and distal outcomes that are in essence the goals in the context of 
health behavior that is undertaken. Important actions items that facilitate self-regulation and 
subsequently assist the attainment of two related outcomes include: goal setting, engaging in 
self-monitoring and reflective thinking, decision making, planning and plan enactment, self-
evaluation and management of emotional response. The two outcomes are proximal (in the 
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context of this study that will be engaging in regular physical activity) and distal (for example, 
maintaining a healthy weight range). 
The third construct of ITHBC is social facilitation, which essentially involves examining the 
mechanisms of influence and support, including social, instrumental and informational support. 
In this case, an individual can influence and be influenced by family members, friends, and 
members of the larger community among others. It is interesting to note that this construct 
implies that there is interplay between say, emotional support of family members to help an 
individual find time by sharing domestic and social responsibilities and all different kinds of 
support. Examples of such support includes but are not limited to sharing health related 
information, providing resources like exercise equipment/videos/expertise as well as the vital 
emotional support that can assist in higher likelihood of engaging in regular physical activity.  
Overweight and Obesity Prevalence – The unique case of the Asian Indian immigrants in the US 
The majority of research conducted on the health of immigrants in the US reports that upon 
arrival, foreign-born individuals are less likely to be overweight or obese compared to US-born 
individuals (Cunningham et al., 2008). The same is the case for immigrants from India to the US. 
However Asian Indian immigrants, like many other immigrant groups, tend to lose this 
advantage with increasing length of stay in the US (Roshania et al., 2008). As a result, those 
immigrants who have been in the US for 10 years or more have similar prevalence of 
overweight/obesity as the US-born population (Goel, et al., 2004). Another study that 
documented the health promotion behaviors of Asian Indian immigrants in the US reported that 
the prevalence of overweight and obesity among its random sample of 261 participants was 20% 
(Misra, et al, 2000).   
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As mentioned above, Asian Indians are growing at a rate that is greater than any other Asian 
group (Shah, et al., 2005). This makes it especially important for health professionals to be aware 
of the unique health risks associated with genetic as well as environmental conditions associated 
with Asian Indian immigrants. Being cognizant of the risk factors prevalent among members of 
this population may not only better equip health care providers to provide suitable treatments but 
also direct their efforts in preventive measures. During 1991–2008, the obesity prevalence for 
US-born adults increased from 13.9 to 28.7%, whereas the prevalence among immigrants in 
general increased from 9.5 to 20.7% (Singh, et al., 2011). In a study that analyzed overweight 
and obesity prevalence among 34,456 US immigrants, Oza- Frank and Narayan (2010) report 
that overweight prevalence among immigrants from the Indian subcontinent was the highest 
(40.1%) among the total pool of immigrants from Asia. They also report that diabetes prevalence 
was highest among migrants from the Indian subcontinent compared to migrants from any other 
region in the world with the exception of Mexico and Africa.  
 
Gender, Age, Marital status and overweight/obesity status among Asian Indian immigrants in the 
US 
Gender and age have been examined in several studies conducted to assess the health status of 
Asian Indian immigrants in the US. The results are for the most part consistent in that they show 
that Asian Indian men have a higher prevalence of overweight and obesity when compared with 
women. For instance, in a study conducted on the health promotion behaviors of Gujarati Asian 
Indians in the US, Misra et al. (2000) report that overweight and obesity prevalence is higher 
among men (8.4%) compared to women (3.8%) in a sample of 261 randomly selected 
respondents. However, their results may be explained by a biased sample that comprised of more 
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affluent, well-educated females who therefore may be more informed about health and hence less 
obese. A study that investigated the associations of birthplace and US length of residence with 
BMI explored whether the influence of birthplace and US length of residence on BMI varied by 
education, gender, and race/ethnicity among 37,350 adults from the 2001 California Health 
Interview Survey. The study found that the effect of a longer US stay on BMI seems to be 
particularly detrimental for immigrant women (vs. immigrant men) (Sanchez-Vaznaugh, et al, 
2008).  Similarly, Oza-Frank and Narayan (2010) analyzed data on 34,456 US immigrants from 
the National Health Interview Survey from 1997 – 2005 and their results show immigrant Asian 
Indian men had a higher prevalence of overweight than women.  
Another study that examined the effect of age at arrival and the risk of obesity among US 
immigrants also reinforces this general pattern among Asian Indian immigrants. It shows that 
men are more likely to be overweight or obese than women (Roshania, et al, 2008). In regards to 
the influence of marital status, in general it is accepted that married individuals have more 
positive health outcomes than those who are not married. Likewise, some studies have 
documented that married immigrants in the US are less likely to be overweight or obese than 
unmarried immigrants (Roshania, et al, 2008). A report published by the United States 
Citizenship and Immigration Services (USCIS) in 2010 highlights that in the year 2009, the age 
range of two-thirds of high-skilled migrant workers from India who work in computer-related 
occupations in the US are in the ages of 24 – 35 years. Therefore, it is all the more important to 
understand the effects of length of stay as well as changes in physical activity and dietary 
practices on the prevalence of overweight and obesity among this relatively young population of 
high-skilled migrant workers. 
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Educational attainment and overweight/obesity among Asian Indian immigrants in the US 
After examining the various demographic and socio-economic characteristics and its association 
with the prevalence of overweight/obesity, Asian Indians emerge as a single ethnic group that 
has a higher-than-average educational attainment. Yet this population also has poorer health 
outcomes, especially with regards to chronic conditions like type 2 diabetes and cardiovascular 
diseases. The 2010 Census reports that about 67% of the Asian Indians in the US have a college 
degree. Several researchers point out that the image of ‘model minority’ for the Asian Indian 
immigrants does them little good because many members of this population lack familiarity with 
nutrition, medical insurance, and so on. Additionally, many Asian Indians do not prioritize 
preventative health screenings and even more do not believe completely in the pharmacological 
approach of modern allopathic medicine (Misra, et al, 2000).  
High-skilled migrants from India typically come to the US with a job in hand. Furthermore, 
majority of participants who constitute the study participants for this study are employed in the 
field of IT and computer-related occupations, management, and other professional services. 
Typically, the educational attainment as well as the corresponding socio-economic status of the 
foreign-born high-skilled migrants in the US is higher than the average native-born population 
(Williams, 2005). More precisely, the United States Citizenship and Immigration Services 
(USCIS) report states that the educational qualifications of the workers in specialty occupations 
or those who are on the H1B visa status are the following: 41% of H1B visa holders had a 
bachelor’s degree, 40% had a master’s degree, 13% had a doctorate degree, and 6% had 
professional degrees (2009). In theory, such commendable educational advantages should 
contribute to positive health outcomes. However, some studies have shown the reverse of that 
assumption to be true. In a large study that used data from 1976–2008 National Health Interview 
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Surveys to examine the trends in US obesity and overweight prevalence and BMI among 30 
immigrant groups that were stratified by race/ethnicity, length of stay; detailed education, 
occupation, and income/poverty groups from 1976 to 2008, found that the rate of increase in 
obesity and overweight was greater for those with more years of education than for those with 
less years of education (Singh, et al, 2011).  
However, a study from the 2001 California Health Interview Survey that investigated the 
associations of birthplace and US length of residence with BMI and explored whether the 
influence of birthplace and US length of residence on BMI varied by education, gender, and 
race/ethnicity among 37,350 adults found that the effect of longer US stay on BMI seems to be 
particularly detrimental for those with lower education (vs. higher education) (Sanchez-
Vaznaugh, et al, 2008). While there is no conclusive evidence on the associations between US 
length of residence and overweight and obesity prevalence that could be generalized for all 
immigrant or migrant groups with differing levels of education, this study provides insights into 
the relationship between level of education and overweight/obesity status among the participants 
in the study.   
 
Smoking status, alcohol use status and overweight/obesity status among Asian Indian migrants in 
the US 
While smoking is generally considered a risk factor for overweight and obesity in many 
immigrant populations, the prevalence of smoking is largely limited to men in the immigrant 
Asian Indian population (Shah, et al, 2005; Mooteri, et al, 2004). A study conducted by Shah et 
al. of 50 Asian Indian men and women between the ages of 18 – 30 years residing in the 
Southeast US found that none of the female participants smoked but nearly half of the male 
34	  
	  
participants were current smokers or had smoked at least 100 cigarettes in their lifetime (2005). 
The same study also showed that alcohol consumption was also reported largely by males, with 
over half of male participants drinking between 1 and 3 days a week with an average of 4 drinks 
per session.  
Another study that documented the health promotion behaviors of Asian Indian immigrants in 
the US reported that only 7.8% of its sample of 261 participants (randomly selected from a 
community association directory) smoked regularly and that nearly all of the current smokers 
were males (Misra, et al, 2000). In yet another study conducted on 527 Asian Indian immigrants 
in the US who mostly originated from the state of Karnataka in India, Mooteri et al. (2004) 
concluded that the prevalence of smoking was very low (3%), with not a single female 
participant reporting current smoking status. In the same study, alcohol consumption was 
reported to have a significant correlation with length of stay in the US; furthermore, the authors 
of this study demonstrated that length of stay, whether or not respondents had ever smoked, and 
male gender emerged as independent risk factors for coronary artery disease.  
Self-rated health and overweight/obesity status among Asian Indian immigrants in the US  
It is well understood that a multitude of psycho-biological, social, and cultural factors influence 
individuals’ overall health and well-being by affecting health-related attitudes and behaviors. 
Wetter et al. propose that the psycho-biological factors include age, health status, disease 
susceptibility, self-esteem, and fitness levels while social and cultural factors include habits, 
beliefs, attitudes, ethnic identities, socioeconomic status, social trends, social situations (2001). 
This study examined the self-rated health among the community of Asian Indian migrants in 
central Illinois. Self-rated health is a common measure used in health studies to assess the overall 
health status of study participants. It can be defined as an individual’s perception of her or his 
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own health; this, in essence, provides a holistic and dynamic assessment of the individual’s 
health status (Idler & Benyamini, 1997).  
Self-rated health is especially important since it captures not only health but also an individual’s 
expectations about how one’s health should be (Cunningham et al, 2008). Hence, it is impacted 
by one’s culture and background, among other factors. Even though self-rated health is a 
subjective measure of health, it has been shown to predict chronic disease morbidity and 
mortality, recovery from major medical events, and decline in functional health status and 
quality of life. A study conducted on 365 Asian Indian immigrants in the US that assessed their 
health behaviors, chronic disease prevalence, and self-rated health reports that self-rated health 
was significantly associated with age, female gender, overweight BMI, social support levels, and 
greater number of chronic disease conditions (Jonnalagadda & Diwan, 2005). Furthermore, these 
researchers show that with each unit increase in being older and having a higher overweight 
BMI, there was an increase in the odds of rating health status in worse categories.  
Likewise, research on ethnic minorities in the UK has reported that South Asian immigrants 
(Indian/Pakistani/Bangladeshi) have poorer self-rated health than their white counterparts; this 
was correlated with greater morbidity and functional limitations (Chandola & Jenkinson, 2000). 
Thus, the World Health Organization has recommended the use of self-rated health as an 
indicator of health status in survey-based research (De Bruin, et al, 1996). 
Role of length of stay in the development of overweight/obesity among immigrant Asian Indians 
in the US 
With the increase in the number of immigrant groups in the US, there is a need to examine how 
different immigrant groups adapt to the host environment and ultimately what health related as 
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well as other social and cultural changes are observed among those groups as their length of 
residence in the US increases. Lara et al. (2005) have defined acculturation as, “a 
multidimensional process of the adoption of US cultural norms, values and lifestyles”(367). At 
the same time, there continues to be a good amount of discussion regarding the development of 
measures that capture the gradual process of acculturation, although there is little consensus on 
what and how to measure the association between acculturation and its linkages with health 
outcomes among different ethnic and racial immigrant groups in the US and elsewhere (Alegria, 
2009). Over the last few decades, several research studies have documented that acculturation is 
a critical factor that is associated with a wide range of health outcomes as well as lifestyle 
choices among immigrants in the US.  
 
Over the years, several researchers have expressed concerns about the pronounced variation in 
the assessment of acculturation and the proxy nature of some of the measures used in health 
studies among various immigrant groups in the US (Oza-Frank & Cunningham, 2009; Perez-
Escamilla & Putnik, 2007). Nonetheless, studies have shown that proxy acculturation measures 
are useful to assess acculturation in situations where the use of comprehensive acculturation 
scales may not be feasible or practical. Some examples of such proxy acculturation scales that 
are widely used in health-related research include the duration or length of time spent in the host 
country, place of birth, generational status, and language preference. Two of these acculturation 
measures were utilized in this study, including length of time in the US and the amount of time 
English is spoken at home. Since all the migrants reported the number of years they have been in 
the US, it is concluded that they are first generation of migrants from their families. Asian Indian 
origin was one of the inclusion criteria for this study.  
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Length of stay has been used extensively in health research as an indicator of acculturation or 
adoption of the host country’s lifestyles.  There are several advantages for using length of stay as 
an acculturation measure, including feasibility of collection in a large health survey, simplicity of 
assessment, and limited respondent burden (Alegria, 2009). Length of stay, language spoken at 
home, and generational status are useful proxy measures since they “have been shown to have 
high internal consistency as well as strong correlation between existing acculturation scales” 
(Alegria, 2009, 997). Some researchers believe that language is the strongest single predictor of 
acculturation (Arcia, et al., 2001). At the same time, proportion of life lived in the US and 
generational status provides an assessment of the level of exposure to the US culture. Likewise, 
country of birth is also a key proxy measure of acculturation that has the potential to reveal 
significant insights into factors such as the geo-political context of exit from the home country, 
historical context, and baseline cultural characteristics of the study participants (Cruz, et al., 
2008). 
 
In a landmark study conducted by Goel et al. (2004), the researchers estimated the prevalence of 
obesity among immigrant subgroups and quantified the magnitude of the association with 
duration of US residence. The main findings of their study include that the prevalence of obesity 
among foreign-born respondents living in the US for less than 1 year was lower than that of US-
born respondents; however, the BMI distribution of foreign-born respondents living in the 
United States for at least 15 years approached that of US-born respondents. Thus, they showed 
that the magnitude of change in BMI and duration of residence in the US for 10 years or more 
was associated with a significantly higher BMI. Several studies have found significant, positive 
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relationships between body weight and the length of stay among US immigrants. Additionally, 
studies involving immigrants in other countries also report similar results. For instance, 
McDonald & Kennedy (2005) reports that migrants in Canada usually have lower BMI than the 
native-born population, but their BMI approaches the levels seen in the native-born population 
over time. Likewise, Arab immigrants in Sweden were more likely to be overweight or obese 
with increasing duration of residence compared to native-born Swedes (Lindstrom & Sundquist, 
2005). In regards to the largest immigrant population in the US, Hispanics, a number of US 
studies have shown that US length of residence is associated with an increase in BMI and obesity 
(Sanchez-Vaznaugh, et al, 2008; Koya & Egede, 2007; Goel, et al, 2004; Himmelgreen, et al, 
2004).   
 
Role of dietary change and physical inactivity in the prevalence of overweight/obesity among 
immigrant Asian Indians in the US 
In general, research has shown that those immigrant groups that maintain their traditional dietary 
habits and lifestyles have a lower risk of morbidity and mortality, especially in terms of chronic 
diseases, compared to those who have adopted the patterns of the host country. Roshania et al. 
(2008) analyzed data on 6,421 adult immigrants from the New Immigrant Survey, a nationally 
representative study of adult immigrants. The authors found that higher self-reported dietary 
change is significantly and independently associated with overweight/obesity. They further 
reported that immigrants who have been in the US for a longer period of time are more likely to 
report higher dietary changes from pre-migration diets compared to recently arrived immigrants. 
Misra et al. (2000) conducted a study on the health promotion behaviors of 261 Asian Indians 
immigrants in the US who were randomly selected from a national community database; they 
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concluded that over half of the respondents indicated that their diets had changed since they 
migrated to the US. In the same study, nearly fifty percent of participants perceived difficulty in 
adhering to physical exercise on a long-term basis. 
 
Increased length of stay in the US has been show to lead to an increase in dietary change and 
adoption of American dietary and physical activity patterns among immigrants (Akresh, 2007). 
As immigrants adopt traditional American health behaviors over time, their health status begins 
to converge with that of the general US population. This translates into an increase in the amount 
of fat, sugar, and calories that is consumed; at the same time, there is a decrease in the intake of 
traditional foods. The possible factors that lead to increase in the dietary change and subsequent 
development of overweight and obesity among migrants to the US can be explained by a number 
of influences: largely sedentary lifestyles, poor dietary patterns, increased availability of 
calorically dense foods, and higher reliance on labor-saving technologies. 
 
Several studies record that Asian Indian immigrants to the US have lower physical activity levels 
than is recommended. A number of possible factors can be attributed to this, including more 
hours spent at work, which is crucial to succeed in the US and which consequently leaves little 
time to for structured physical activity, at least in the first few years following migration to the 
US (Goel, et al, 2004; Misra, et al, 2000). Moreover, lack of health education and health 
promotion behaviors before immigration to the US may also be responsible for lower levels of 
physical activity among Asian Indian immigrants to the US. 
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Strengths of the proposed study 
The proposed study will add to the sparse literature on the health of high-skilled Asian Indians 
living in the US by examining the associations between health behaviors, presence of overweight 
and obesity, demographic factors, and self-rated health. Literature on the health of this specific 
growing segment of the overall Asian Indian population is almost non-existent. The relatively 
few studies conducted on Asian Indians have examined only a limited number of older 
individuals, physicians, or individuals representing only certain linguistic groups within India. 
The present study is unique in two important ways: (a) it is among the first studies conducted on 
the health of the high-skilled migrant Asian Indian community who live and/or work in the US; 
and (b) it includes a highly diverse sample of high-skilled migrant Asian Indians, whose ages 
range from early twenties to early sixties, who speak different Indian languages, and who by 
extension originate from a diverse states/regions within India. This diversity of regional and 
linguistic origin in India is evident from the various regional/cultural associations that thrive in 
central Illinois.   
Thus, the strength of the sample is that it will include individuals from several regional groups 
within the Asian Indian community in central Illinois. Even though no conclusive data is 
currently available on the specific makeup of the larger Asian Indian immigrant community in 
the US as a whole; based on the number and types of Asian Indian regional/cultural 
organizations in central Illinois, it appears that this community is similar in composition to those 
found in prominent metropolitan areas like Chicago, New York, and Houston, among others. The 
central Illinois location of the proposed study is representative for the growing number of Asian 
Indian communities in the US, particularly in geographic areas that demand large-scale 
application of IT.  
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Therefore, the intersection of migration and health provides the unique opportunity to distinguish 
the relative importance of genetic, cultural, and environmental factors responsible for observed 
health outcomes among migrants in general (Cunningham, et al, 2008). The Asian Indian 
population in the US is relatively young, and their poor health perceptions and behaviors may 
result from a lack of emphasis on health promotion behaviors in their time prior to migration to 
the US, stress to establish their professional careers, and demanding lifestyles that involve 
learning new skills without the help and support of extended family and the domestic help that is 
commonly available in India.  
Asian Indians have a predisposition for diabetes and heart disease. This, coupled with the 
prevalence of overweight/obesity, physical inactivity, and a Westernized lifestyle after 
migration, could contribute to early onset of such chronic diseases. Given their genetic, ethnic, 
and cultural diversity, Asian Indians would benefit with appropriate health education and 
culturally competent healthcare in the US. 
The next chapter discusses the appropriate methodology and statistical analyses used to answer 
the research questions posed in Chapter 1. 
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CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY 
 
Problem and Purpose Overview 
As discussed in previous chapters, much has been written about the relationship between the 
duration of residence in the US and prevalence of overweight and obesity among immigrants in 
general. In particular, those with longer duration of residence tend to have higher prevalence of 
overweight and obesity, among other negative health outcomes. However, published reports on 
the relationship between duration of residence and the prevalence of overweight and obesity 
specifically among high skilled migrant Asian Indians are lacking. 
Without this information, clinicians and researchers concerned with the current health status of 
this community may be without critical guidance when it comes to design and implementation of 
services. This includes programs to educate this migrant community about healthy lifestyle 
choices with the goal to prevent the onset of chronic conditions like type 2 diabetes, hypertension 
and the like. 
Therefore, the main objective of this study was to estimate the prevalence of overweight and 
obesity and determine if there is a relationship between the duration of residence, changes in 
post-migration diet and physical activity and the prevalence of overweight and obesity among 
the high skilled migrant Asian Indians living in central Illinois. 
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Qualitative Research Framework 
Participants	  
Two qualitative focus groups were conducted on January 11th 2013 with 7 participants (4 men 
and 3 women) in two separate groups based on gender to identify major challenges related to 
changes in post-migration diet, participation in regular physical activity and general aspects 
related to health. Even though the participants in the focus groups were self-selected and thus 
non-random, the depth of the narratives pertaining to each construct that were shared in the 
participants’ own words and unique perspectives was meaningful. One of the criterions for 
inclusion in the focus groups was that the migrants were in the US as a high-skilled worker in 
information technology or related services or as a spouse who may or may not be in the 
workforce. Additionally, the commonality of their shared experience as individuals who were in 
the US due to employment reasons (of self/spouse) and that they were now living in the same 
geographic region and were part of the larger Asian Indian community in central Illinois are 
important factors for this study. The researcher did not know to the participants, although both 
were from the same Asian Indian community in central Illinois.  
Procedures	  
The focus groups were conducted separately for both the gender groups. Efforts were made to 
recruit participants who have been living in the US for varying durations. Thus, all effort was 
made to recruit focus group participants that are representative of the population of interest. 
Recruitment for the focus group participants was done using the snowball sampling method. This 
involved the researcher asking members at an informal Asian Indian community event in central 
Illinois if members were interested in participating in focus groups discussions to discuss various 
aspects related to health, diet and lifestyle after migration from India. Those who expressed 
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interest in participating were contacted subsequently with details about alternate dates and times 
for focus group discussions. Both the focus groups were conducted in English, and were audio 
recorded and transcribed verbatim. However some participants found it more comfortable to 
share some thoughts and experiences in Hindi, which were both translated and transcribed by the 
researcher. If names were mentioned, they were removed from the transcript. The researcher was 
the moderator/note-taker during both the focus groups. Even though the researcher may have 
known some participants in the focus groups, it was important for the researcher who is similarly 
situated in terms of cultural and social roots, to be present since familiarity with the researcher is 
deemed important as the study is trying to understand personal perspectives about health 
behaviors and outcomes. This is particularly so for the Asian Indian population, which is 
especially sensitive to cultural mores.  Moreover, the researcher was able to clarify and/or further 
probe certain topics that were deemed important for the research. According to the guidelines 
from the Institutional review board at the University of Illinois at Urbana-Champaign, informed 
consent and the permission for audio and/or video recording of the focus groups was requested 
from the participants prior to beginning the discussions.  
Rationale	  for	  using	  Focus	  groups	  
An important reason for utilizing focus groups was the social and cultural nature of this study. 
Also there are many shared social and cultural values that impact important aspects like diet and 
exercise among the Asian Indians in the US. Focus groups present the unique opportunity for 
participants to share their concerns, experiences and perspectives related to the questions that are 
raised, thus providing a much richer and holistic understanding compared to quantitative survey, 
for instance. As Patton (2002) summarizes, informal conversations in the focus groups can 
provide more in depth account compared to the structured interviews. Moreover, the participants 
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were able to relate to the researcher owing to the shared migrant experience the researcher has 
had, even though they were not directly known to the researcher but the fact that researcher 
belonged to their own community, provided adequate trust and ease to share their comments, 
concerns and experiences. Thus, participants shared detailed and intimate accounts of their health 
behaviors and outcomes following migration to the US. Such informal conversations in a focus 
group setting helped participants answer the questions in their own words and provide their own 
perspective (Patton, 2002). In summary, the focus groups helped gain an in-depth understanding 
of participants’ challenges related to sustained participation in physical activity and consuming a 
healthy diet, as well as accomplish the main purpose of the focus groups, which was to help 
develop the quantitative survey instrument. The focus groups enabled three constructs of the 
theoretical framework to be tested; these constructs are: (a) knowledge and beliefs, (b) skills and 
activities pertaining to self-regulation, and (c) social facilitation, especially in the form of 
influence and support. In particular, several questions were added/modified in the survey 
instrument based on the concerns/themes that emerged from the focus group discussions (see 
appendix for focus group questions).  
Data	  Analysis	  
Theory driven conceptual deductive analysis was used for analyzing the results from both the 
focus groups. A list of most common and recurring themes was complied for content analysis 
pertaining to both the focus groups. The focus group transcripts were analyzed by highlighting 
the significant quotations, which were subsequently categorized into several common themes. 
When a majority of quotations reflected the same concept, it was identified as a theme. Focus 
group transcripts were also read independently by another reader familiar with qualitative 
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inquiry, who made concept groupings of two to four word summaries of each quote or line in the 
transcripts. Thus, concept groupings were helpful to monitor the accuracy of the themes. 
Quantitative Research Framework 
Study Design 
A cross sectional study design with Asian Indian volunteers living in central Illinois is used in 
this study. A multi-method approach was followed, which included two qualitative focus groups 
and a quantitative survey. Both these approaches were employed to provide a well - rounded 
exploratory account of the prevalence of overweight and obesity among Asian Indians as 
measured by Body Mass Index (BMI) as well as give an overall understanding of the general 
health behaviors and health outcomes following migration to the US.  
Quantitative data that have emerged from this study provided the following: an estimate of 
prevalence of overweight and obesity in the study population; a comparison of the groups by the 
duration of time spent in the US, by the post-migration dietary change and by participation in 
physical activity; educational attainment and self-reported general health were also examined 
and the demographic characteristics of the participants are described.  
Participants 
 
All study participants were adult Asian Indian men and women who live and/work in central 
Illinois, who are employed largely in the area of Information Technology/computer related 
occupations and/or other managerial/professional services including academics and health care. 
Participants also included spouses of those employed in the above-mentioned sectors, 
irrespective of their participation in the workforce. Participants were self-identified in the online 
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consent form as individuals who were at least 21 years of age, were of Asian Indian origin who 
live and/or work in Central Illinois, and among women, those participants who were not pregnant 
(since the BMI of pregnant women may not be representative of their overall health status in the 
context of prevalence of overweight and obesity) at the time of taking the survey.  
Instrument- Asian Indian Migrants in Bloomington - Normal Questionnaire 
(AIMBNQ) (see Appendix 1) 
 
In order to determine if there is a relationship between the duration of residence and prevalence 
of overweight and obesity and other health outcomes, as well as whether there are changes in the 
post-migration diet and physical activity and other health behaviors among high skilled migrant 
Asian Indians who live and/or work in central Illinois, a survey called Asian Indian migrants in 
Bloomington-Normal Questionnaire (AIMBNQ) was created by the author. The AIMBNQ 
consisted of 42 questions and was expected to take between 10-15 minutes to complete. Section 
1 of the AIMBNQ was constructed as a modified compilation of questions from the core 
component of the Behavioral Risk Factor Surveillance System (BRFSS), from the South Asian 
health needs assessment of the Washington DC region (SAHNA 2010) and also had a question 
from the NHANES. Section 1 of the AIMBNQ (see Table 2, questions 1 – 27) contained 
questions related to participants’ general health behaviors and outcomes. Section 2 of the 
AIMBNQ (see Table 3, questions 28 – 42) collected demographic information regarding the 
following: age, gender, marital status, number of children (age 17 or younger) living in the 
household, height, current and pre-migration weight, state/region of origin within India, the 
frequency of English spoken at home, education, duration of residence in the United States, 
income, participation in the IT workforce and occupation. 
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The questionnaire (AIMBNQ) was examined and deemed satisfactory by an expert for its face 
and content validity, thus establishing the questionnaire’s ease of use, clarity and         
readability. The questionnaire was also approved for its relevance, breadth, and credibility thus, 
ascertaining its content validity.  A pilot study with 23 participants was conducted to establish its 
reliability. The questions in the survey instrument pertaining to changes in post-migration diet 
that were created by the author have been examined with Statistical tests to ascertain their 
reliability. The positive value of Cronbach alpha demonstrates strong reliability of the survey 
instrument; the value of the Cronbach alpha determined from the pilot study is 0.776.  Thus, it 
established the reliability of the survey instrument.  
Procedures 
Since there is no directory available for high skilled migrant Asian Indians in the US and no real 
way to ascertain their numbers in the population of interest in Central Illinois (specifically in 
Bloomington-Normal, Peoria, and Decatur), a database of representatives from major Asian 
Indian organizations/community groups is compiled for the purposes of this study though several 
sources: (a) directories of community-based as well as regional associations (for example, the 
McLean County India Association, Telugu Association, Marathi Association), (b) faith-based 
associations (for example, Temple directories), (c) other educational and social associations. 
Representatives from these multiple sources were emailed the study details along with link to the 
online survey. This enabled the recruitment of a highly diverse cross section of study 
participants. This approach to achieve a highly representative and heterogeneous sample of 
participants is fairly rigorous, especially in the absence of a publicly available database of high 
skilled migrant Asian Indians in central Illinois, where the percentage of the Asian Indians, as a 
percentage of the total population is almost double than that in the US as a whole. 
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Additionally Recruitment flyers/cards were put up in Indian grocery stores, restaurants, Indian 
owned businesses and places of congregation such as: Indian community events, festival 
celebrations, etc. in Bloomington – Normal, and other areas of Central Illinois.  Social media 
website, particularly Facebook was also utilized for reaching the population of interest.  
 
Following are the inclusion criteria for the study participants: (i) Age 21 or older; the minimum 
age of 21 years was established as an inclusion criteria largely owing to the potential difference 
in the various aspects of health behaviors and lifestyle factors that may be possible if the study 
had 18 -20 year old participants. For example, a typical 18 -20 year old Asian Indian high 
school/college student may be participating in structured physical activity/exercise in the 
school/college, compared to that a typical 20-year-old homemaker may or may not have such 
structured physical activity programmed in his/her typical day. The other two inclusion criteria 
were: (ii) Asian Indian origin that will be ascertained in the online consent form (iii) Live and/or 
work in Central Illinois (particularly in Bloomington-Normal, Peoria and Decatur).  
 
As part of the University of Illinois Institutional Review Board (IRB) protocol, voluntary consent 
was obtained from the research participants before beginning the online survey. The consent 
form and the questionnaire were in English language. Survey administration was carried out 
between January 18 and March 5, 2013 using the Survey Monkey website. The data were 
collected anonymously, and every effort has been made to keep the collected data confidential. 
The IP addresses and email addresses were not collected with the survey responses. The 
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Institutional review board of the University of Illinois approved the survey instrument and the 
study protocol, for both the qualitative and the quantitative segments of the study. 
 
Measures 
 
In order to determine if there is a relationship between the length of US residence, change in 
post-migration diet and participation in physical activity and the prevalence of overweight and 
obesity among the community of high skilled migrant Asian Indians living in central Illinois 
(particularly in Bloomington-Normal, Peoria and Decatur), the following variables were 
measured. 
 
Overweight/Obesity as measured by the Body Mass Index (BMI) 
 
The dependent variable, BMI (weight in kilograms divided by height in meters squared) was 
calculated using the self-reported height and weight was converted to a metric scale (kg/m2). 
The National Health Interview Survey (NHIS) classification scheme was followed for defining 
underweight (BMI < 18.5), normal weight (BMI 18.5 < 25), overweight (BMI 25- < 30 kg/m2), 
obese class I (BMI 30- < 35 kg/m2), obese class II (35-<40) and obese class III (≥40). The NHIS 
has established from previous studies that BMI from self-reported information on height and 
weight is largely valid. The two questions that were used to calculate the BMI from self-reported 
information on height and weight that were: (a) What is your height without shoes (in feet and 
inches)?  
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(b) What is your current weight without shoes (in pounds)? Additionally, the self-reported pre-
migration weight was assessed by the following question:  What was your weight in pounds 
(lbs.) before you migrated to the United States? Thus, these questions provided an additional 
important measure of the difference in pre and post migration BMI, a critical variant of the 
dependent variable, BMI. 
Duration of Residence in the US (DRUS):  
Because adoption of US norms over time may lead to an increasing prevalence of overweight 
and obesity among high skilled Asian Indian migrants in the US, duration of residence in the 
United States (DRUS), the independent variable for this study was measured in terms of number 
of years lived in the US. In order to determine the difference in the prevalence of overweight and 
obesity and DRUS (research hypothesis 1), DRUS was measured with the help of the following 
question: About how long have you been in the United States? Response choices to this question 
were recorded numerically in years. Thus, DRUS was measured as a continuous variable. 
Subsequently the number of years was collapsed into following five categories: less than one 
year, 1-less than 5 years, 5-less than 10 years, 10-less than 15 years and 15 years and over, and 
new variable called varying DRUS was created to test if it was more accurate in predicting the 
impact of this independent variable on the dependent variable. For the regression analysis, 
however, DRUS emerged as an important predictor for overweight and obesity compared to the 
grouped variable that was created by condensing the duration of residence into above mentioned 
sub groups.  
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Physical Activity (PA)  
Since the level of current physical activity might influence the prevalence of overweight and 
obesity, the present study included levels of leisure time physical activity, in addition to the level 
of post-migration dietary change as an additional subcomponent, to the DRUS, the independent 
variable for this study. Physical activity levels have been measured extensively in this way in 
previous studies and have also been validated for use among studies that examine the health of 
various immigrant groups in the US (Goel, et al., 2004). 
 
In order to determine if there was a difference in the prevalence of overweight and obesity 
between those who participated in physical activity (PA) in the past month and those who had 
not participated in PA among the study population in central Illinois (research hypothesis 2), PA 
levels is categorized as high, low or none (sedentary). This measure is obtained with the 
following question on the AIMBNQ: During the past one-month, how would you classify your 
physical activity pattern? The study participant’s physical activity level was recorded as per the 
following response choices which were coded as: 3 = high (vigorous activity more than or equal 
to 2 times per week or moderate activity more than or equal to 4 times per week), 2 = low 
(vigorous activity 1 time per week or moderate activity 1 to 3 times per week) and 1 = none or 
sedentary (no vigorous or moderate activity/week). Hence, the higher values on the PA level 
correspond to physical activity and lower values correspond to physical inactivity. 
Eight other questions were developed by the author in order to test the three constructs of 
ITHBC, which were useful to assess the level of physical activity related knowledge, self-
regulation skills and activities as well as support. These questions (# 3-10) are included in the 
Section 1(General Health behaviors and outcomes) of the AIMBNQ. These are all Likert type 
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questions with the following choices: strongly agree, slightly agree, neither agree nor disagree, 
slightly disagree and strongly disagree.  
Changes in post-migration diet:  
In order to determine if there is a correlation between the prevalence of overweight and obesity 
and the changes in post-migration diet (research hypothesis 3), the level of dietary change was 
assessed by asking the following question from the NHANES that has been deemed valid and 
reliable: Using a scale from 1 to 10, where 1 indicates exactly the same and 10 means completely 
different, how would you compare the similarity in diet or the food you now normally eat in the 
United States with the food you normally ate in India? A lower score indicated a study 
participant with lower degree of change in the post-migration diet, while a higher score indicated 
a study participant with a higher degree of change in post-migration diet. Ultimately, with the 
help of this question and additional questions 11 -18 on the AIMBNQ, a new variable called the 
post migration diet scale was created. The score on a scale of one to five on this newly created 
variable of post-migration change in diet that is based on the responses to these 9 questions 
together was used to test research hypothesis 3. The responses to this new scale were recoded so 
that higher number implied low change to the traditional Indian diet and lower value implied 
higher change in the post-migration diet, that is, adoption of a largely Western diet.  
The single question measure (question 19) has been used in previous studies that examine the 
prevalence of overweight and obesity among a diverse pool of immigrants in the US (Roshania, 
et al., 2008). Eight other questions that have been developed by the author in order to understand 
the dietary changes that are adopted upon migration to the US are included in Section 1 (General 
Health behaviors and outcomes) of the AIMBNQ and are deemed valid by the expert and the 
pilot study also ascertained its reliability. These are all Likert type questions with the following 
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choices: strongly agree, slightly agree, neither agree nor disagree, slightly disagree and strongly 
disagree.  
Level of Educational attainment:  
The level of education was considered a more appropriate indicator of socioeconomic status 
compared to income for the purposes of this study, on account of the possible loss of status that 
(typically) women migrants, especially the spouses of high skilled migrants may have 
experienced in the US. This is owing to their legally mandated dependent status, that stipulates 
no participation in the workforce for individuals on such visa categories like H-4. Specifically, 
for such spouses of the high skilled migrants, occupation or income in the host country (US) may 
not adequately reflect their profession and /or income in the home country (India). In order to 
determine if there is a correlation between the prevalence of overweight and obesity and the level 
of educational attainment (research hypothesis 4), the level of educational attainment was 
measured by asking the following question on the AIMBNQ:  What is the highest level of 
education that you have completed? The response categories included: Less than high school 
graduate, high school graduate, some college, college graduate (Bachelors or equivalent degree), 
post-graduate (Master’s degree or higher or other professional degree).  
 
Self - Rated General Health (GH):  
In order to determine the correlation between prevalence of overweight and obesity and self-
rated general health (GH) (research hypothesis 5), GH was measured on an ordinal scale with 
five categories. This measure was obtained from the following question on the AIMBNQ: Would 
you say that in general your health is…? Response choices were recoded so that, 1=Poor; 2=Fair; 
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3=Good; 4=Very Good, and 5=Excellent. Thus, lower values represented poorer health and 
larger values represented better health. Self-reported GH has been previously shown to be a valid 
measure of overall health in different ethnic groups (Chandola & Jenkinson, 2000). 
Acculturation  
National studies have shown that proxy measures like language spoken at home provide certain 
advantages like, “simplicity of assessment, feasibility and relatively less respondent burden” 
(Alegria, 2009). The survey questionnaire – AIMBNQ included the following question to assess 
the level of acculturation by the way of understanding the frequency of English language spoken 
at home. How often do you speak English at home? Response choices were recoded so that: 4 = 
all the time, 3 = most of the time, 2 = half of the time, 1 = rarely and 0 = never. Thus lower 
values denote less acculturation and higher values denote more acculturation.  
Knowledge, self-regulation, and support scale 
This measure was created to assess the three constructs of the integrated theory of health 
behavior change. The questions 3 – 10 were created following the qualitative focus groups to 
understand the impact of the constructs of Knowledge and beliefs, Self-regulation: skill and 
ability and social facilitation (Appendix for focus group questions). The relationship between 
this measure and overweight or obesity was not statistically significant.  
Other	  health	  behaviors	  and	  outcomes	  
Tobacco Use Status  
In order to determine if there is a correlation between the prevalence of overweight and obesity 
and smoking status, both current and ever smoked were measured on a categorical scale with two 
categories. This measure was obtained from the following questions on the AIMBNQ: Have you 
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ever-smoked cigarettes? And do you smoke cigarettes now?  Response choices were recoded so 
that, 1=yes and 2=no for both the questions. Also a question that asks the number of cigarettes 
smoked in a typical day was asked after the two questions described above. 
Alcohol consumption status  
In order to determine the alcohol use among the study participants, following two questions were 
included in the AIMBNQ: Do you currently drink alcohol? Response choices were recorded so 
that, 1 = yes and 2= no. To quantify the frequency and amount of alcohol consumed in a typical 
week the following question was asked: How many drinks per week, on an average do you 
consume? Response choices were recoded as 4=5 or more drinks, 3 = 3-4 drinks, 2 = 1-2 drinks, 
1 = less than 1 drink and 0 = none. Thus lower values indicated lower consumption of alcohol. 
Responses answered as none were categorized as non-users and were recoded as choice 2 = “No” 
in the previous question. 
Diabetes status 
Since overweight and obesity are independent risk factors for type 2 diabetes, the following 
questions in the AMBNQ tried to gather information about it: (a) Have you ever been told by a 
doctor that you have diabetes (other than during pregnancy)? Also another question asked 
whether this diagnosis was done before or after migrating to the US.  
Sources of health related information 
In order to assess the two most widely used sources for health related information the following 
question was included in the part 1 of AIMBNQ: Where do you get most of your health related 
information? The possible choices included: doctors, family, friends, Internet, newspaper, 
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TV/radio. This question has been shown to be valid and reliable in the SAHNA study (Vyas, 
et.al, 2010). 
Demographics	  
Information was collected regarding participants’ age, gender, marital status, number of children 
(age 17 or younger) living in the household, height, current and pre-migration weight, 
state/region of origin within India, the frequency of English spoken at home, education, duration 
of residence in the United States, income, participation in the IT workforce and occupation. 
Thus, the AIMBNQ collected data on the following: demographics and post-migration lifestyle 
factors (post-migration dietary change, physical activity, knowledge and support pertaining to 
participation in physical activity, smoking status, alcohol consumption status, diabetes status, 
self-rated general health). 
Data Analyses 
 
All statistical analyses were performed using SPSS for Mac version 20 (SPSS 
Inc., Chicago, IL). All of the analyses were two-sided with a 5% alpha level. Demographic 
variables were summarized using mean and standard deviation for continuous variables and 
frequency and percent for categorical variables. Cronbach’s alpha was used to measure the 
internal consistency reliability for the changes in post-migration diet scale and knowledge and 
support scale for physical activity. 
Linear regression analyses were carried out with two measurements of overweight and obesity 
(a) by current BMI as well as (b) change in pre and post migration BMI as the continuous 
outcome (dependent) variables and duration of residence in the US (DRUS) as the categorical 
(independent) variable. Duration of residence was assessed as a continuous variable, and 
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subsequently was categorized as the distributions emerged. Differences in the prevalence of 
overweight and obesity as measured by current BMI as well as by the difference between pre-
migration and post-migration BMI with respect to the DRUS were determined. Cross-tabulation 
was used to explain relationships between variables.  
 
All Research hypotheses were tested using linear regression analyses. If the p-value was 
statistically significant, then the null hypothesis was rejected and it is concluded that there was a 
difference in the prevalence of overweight & obesity (POO) with varying duration of residence 
in the US (DRUS); also between those who have and those who have not participated in physical 
activity (PA) in the past one-month; also that there was a correlation between the prevalence of 
overweight and obesity and post-migration dietary change (PMDC), level of educational 
attainment (EA) and self-rated general health status (GH). The strength and direction of 
relationship between the independent and dependent variables is reported and interpreted in 
subsequent chapters. The next chapter will present the results specifically in the context of the 
research questions and hypotheses and describe the demographic characteristics of the 
participants.  
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Chapter 4 Results 
 
Overview 
	  
The present study was designed to estimate the prevalence of overweight and obesity (as 
measured by current BMI and also by the changes between pre-migration and post-migration 
BMI among an Asian Indian high skilled migrant community in central Illinois. The study also 
aimed to quantify the magnitude of the association between Body Mass Index (BMI) and the 
duration of stay (DRUS) in the US. Further, the study also examined the relationship between 
BMI and changes in post-migration diet and participation in regular physical activity. The results 
from the qualitative focus groups are presented followed by the results garnered from the 
quantitative survey. 
Presentation of results from the qualitative focus groups 
	  
Two qualitative focus groups were conducted with 7 participants (4 men and 3 women) in two 
separate groups based on gender to identify major challenges related to changes in post-
migration diet, participation in regular physical activity and general aspects related to health. 
Four themes emerged from the qualitative focus groups. They are: (1) knowledge of factors that 
promote general health, (2) cultural and environmental factors related to changes in post-
migration diet, (3) challenges for sustained participation in physical activity, and (4) influence 
and support for health behaviors. Participants discussed family backgrounds, health status, diet 
and physical activity following migration that included comments and concerns about the nature 
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of work, family roles and social support. Participants also shared perceptions and practices 
related to their diet in India and compared that with the dietary and lifestyle practices they follow 
in the US. The prominent themes that emerged are described below.  
Knowledge	  of	  factors	  that	  promote	  general	  health	  
Most participants seemed aware of the major factors that are responsible for overall health and 
well being, including eating a balanced diet, regular exercise and healthy relationships. Men in 
particular admitted that they were aware of their overweight or obese status, but were not 
comfortable with discussing it in particular. They responded more to action areas such as, how 
their diets can be made healthier or why they think physical exercise helped them. Most men 
equated health with not falling sick, and having high energy and immunity levels. Men in 
particular stressed the importance of physical, psychological and spiritual aspects of health. 
Participants noted the importance of adequate sleep to general health. Women agreed that they 
have to be taking care of their health as they did not want to end up in nursing homes, even 
though they try to inculcate Indian values in their children, they were concerned that they need to 
be physically fit to live independently if their children are not able to take care of them in their 
old age. Women expressed the desire to educate themselves about nutrition in general and 
specifically to improve skills like accurately reading nutrition labels in order to make healthy 
choices for their family. 
Changes	  in	  post-­‐migration	  diet	  
Most participants stated that their post-migration diet had undergone many changes. Major 
changes in post-migration diet according to both men and women included: increased 
consumption of processed foods, frozen foods, leftover foods, and non-vegetarian foods. Most 
participants were nostalgic when they talked about their lives in India prior to migration in the 
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context of change in dietary practices; they commented their ability to routinely consume fresh, 
home made foods on a daily basis when they lived in India. Women talked about shouldering all 
the domestic responsibilities like cooking, and taking care of children and household without 
help from extended family, and domestic help in the US. Women expressed their areas of 
concerns like cooking for one’s own self was a chore, while cooking for children and husbands 
was more important. Men noted that they largely ate what their wives cooked. Women also 
expressed the difficulty of eating their meals on time, due to issues about self-discipline and 
planning. Women were aware of unhealthy methods of cooking like frying, which they wanted to 
avoid but were unable to do, particularly when they had parties or other social get-togethers. 
Thus, it was a norm to eat foods that, as one participant stated, “…our party foods, are all 
fried…”. There was consensus among women, however that they needed to change and provide 
only healthy foods at social gatherings; they felt that over time people will accept it. All 
participants stressed that they believed in enjoying unhealthy foods in moderation.  
Challenges	  for	  sustained	  participation	  in	  physical	  activity	  
Many participants acknowledged that they should be doing regular exercise but are not able to do 
so due to work, family and other factors. Participants believed that being inactive was harmful 
for their health. Most participants stressed that they need to inculcate a habit of being physically 
active and take ownership of their health.  Men discussed the nature of their jobs as becoming 
more sedentary with time. Men also associated participating in structured exercise with 
multitasking for instance, engaging in work related reading while exercising on the treadmill or 
watching sports. Most participants valued the health benefits of regular practice of Yoga, 
meditation, and also being active in the course of daily lives. Women found it important to 
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engage in physical activity to prevent gaining weight or losing weight and as a way to relieve 
stress.  
Influence	  and	  support	  for	  committing	  to	  health	  behaviors	  
Women acknowledged that social support from friends was important for their health, especially 
since they do not have family support in the US. Participants in both gender groups indicated that 
they view any health information on the Internet or media with caution; however, friends and 
people in the community were trusted sources for health related information. Participants were 
concerned about the nutrition quality of school lunches for their children and women in 
particular stressed the importance of having Indian food or at least vegetarian food options 
available on a daily basis for schoolchildren. Women expressed the need to have their spouses 
encourage and support their participation in regular physical activity. Women also expressed the 
need to have workshops to educate the community members about nutrition, reading food labels 
and other health promoting activities.  
Presentation of demographic characteristics of the participants 
	  
In order to understand the characteristics of individual participants, demographic variables were 
analyzed. These variables include: (1) age, (2) gender, (3) marital status, (4) number of children 
(age 17 or younger) living in the household, (5) state/region of origin within India, (6) frequency 
of English spoken at home, (7) self-rated general health status, (8) education, (9) duration of 
residence in the United States, (10) income, (11) participation in the IT workforce and, (12) 
occupation.  Crosstabs were utilized to explain the relationships between these variables. A total 
of 195 participants participated in the survey with at least 161 answering all the questions. 
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Age	  
Age responses were categorized into the following four groups based on the emergent age 
distribution in the sample: 21-29, 30-39, 40-49, and 50 and above (see Table 2, Chapter 6). The 
mean age of respondents was 37.1 years, and ages ranged from 23 to 63 years. The highest 
percentage of overweight and obesity occurred in the 30-39 year old category, in which 57.9% 
(n=51) displayed the presence of overweight or obesity. The next most affected group was the 
21-29 year old group, in which 43.4 % (n=10) of respondents showed the presence of overweight 
or obesity. Next, the group of 40-49 year olds had 43.2% (n=16) of respondents who displayed 
overweight or obesity. The group with respondents in the 50 years and above category had the 
lowest proportion of respondents, 25% (n=4), who showed the presence of overweight or 
obesity.  
Gender	  and	  Marital	  Status	  
The sample included 83 males (42.6%) and 82 females (42.1%), and 15.3% were missing values 
for the variable of gender. A total of 92% (n = 152) of respondents describe themselves as 
currently married. Among the married men, 49.3 % (n = 37) were overweight/obese. Similarly, 
among the women who are currently married, 51.3% (n = 39) showed the presence of overweight 
or obesity as measured by their current BMI. Hence, a total of 49.3% (n = 81) of the respondents 
from the total sample described themselves as overweight or obese, out of which a large number 
(n= 76) described them as currently married.  
In the linear regression model that tested the relationship between differences in the pre- and 
post-migration BMI as the outcome variable and several independent variables, the male gender 
emerged as the protective factor (p-value = 0.008) with regards to increases in body weight and 
consequently for post-migration BMI (Table 3). This implies that the men exhibit fewer 
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increases in BMI between pre-migration and post-migration. Likewise, in a linear regression 
model that was set up to test the relationship between current BMI and several independent 
variables, currently married status was associated with a higher BMI (p-value = 0.05) (Table 4).  
Number	  of	  children	  in	  the	  household	  	  
A total of 58 respondents (35.5%) have two children under age 17 living in their households, 
31.9% (n = 52) have one child living in their households, and 30.6% (n = 50) have no children 
living in their households.  
Sources	  of	  health	  information	  
An overwhelming majority, that is, 72.3 % (n = 125), of respondents reported gathering health 
related information from the Internet. This source of information is followed by 48.6 % (n = 84) 
of respondents reporting that they receive health-related information from doctors. Next, 23% (n 
=40) of respondents described family members as their main source for health information. 
About the same percent of respondents, 23% (n=41), described friends as the main source of 
their health-related information. Other sources for health-related information were newspapers, 
with 7.5 % (n=13), and TV/radio, with 5.8 % (n =10) of respondents. 
Frequency	  of	  speaking	  English	  at	  home	  
Close to half, 43 % (n = 71), of respondents reported that they speak English half of the time, 
followed by 33% (n = 55) who rarely speak English at home. Next, 12.1% (n=20) of respondents 
reported speaking English most of the time, and 7.3% (n=12) described themselves as speaking 
English all the time. Lastly, about 4.2% (n =7) of respondents reported never speaking English at 
home. 
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Self-­‐rated	  general	  health	  status	  
A total of 195 respondents answered the question about general health status. A total of 51.8% (n 
= 101) respondents described their general health as good, 28.2% (n = 55), described it as very 
good, 13.3% (n = 26) described it as fair, 6.2% (n = 12) described it as excellent, and one 
respondent described it as poor. 
Education	  
A total of 165 respondents answered this question. Over half of respondents, 56.4 % (n = 93), 
reported having a masters’ degree. This is followed by 42.4% (n = 70) of respondents who 
reported having completed a bachelor’s degree. Meanwhile, the remaining 1.2 % (n =2) reported 
either some college (n =1) or not having achieved a high school diploma (n =1). Overall, among 
the participants who reported having masters’ degree and more the prevalence of overweight or 
obesity was 53.3% (n=49). Likewise, among participants who reported having a bachelors’ 
degree and less the prevalence of overweight or obesity was 44.4% (n=32) (see table 8). 
Household	  income	  
A total of 158 respondents answered this question. The largest group, 39.2 % (n = 62), of 
respondents reported an approximate annual household income between $101,000 and $200,000. 
This was followed by 29.1% (n = 46) who reported that their household income was between 
$75,000 and $100,000. Next, 24.3% (n = 37) of respondents reported that their household 
income was between $50,000 and $75,000. Lastly, 6.3% (n=10) described their income as being 
over $ 200,000;less than 2% (n = 3) reported that their household income was under $ 49,000. 
Occupation	  
Over ninety percent (N=153) of the respondents indicated that they and/or their spouses are 
employed in an IT/computer-related occupation or a managerial or professional occupation, 
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including academia and health care professions. This indicates that the sample is constituted 
largely from a population of high-skilled migrants, which is the population of interest for this 
research.  Specifically, 57.6 % (n = 95) reported being employed in IT or related services. Next, 
17.6% (n = 29) reported being homemakers, and 14.5% (n = 24) reported being employed in 
managerial or other professional fields. A combined total of 7.2% (n= 12) of respondents 
reported being employed in academia/research/teaching (n = 7) or health care professions (n =4). 
Only 3% (n = 5) of respondents reported being self-employed.  
Diabetes	  status	  
A total of 9.2% (n = 16) respondents described themselves as diabetics. However, cross 
tabulation shows that the prevalence of overweight and obesity among diabetics in the study is 
lower compared to those respondents without diabetes (46.2% vs. 49.7%). It is difficult to 
determine whether this lower prevalence of excess weight and obesity among the diabetics in the 
sample is due to the fact that they have been diagnosed with diabetes and hence may be making 
efforts to stay within the healthy BMI range.  
Overweight	  and	  obesity	  
Two measurements of the independent variable BMI, namely (a) the current BMI and (b) the 
difference in pre- and post-migration BMI, were tested in regression analyses. To assess the 
prevalence of overweight and obesity, standard categories of BMI were condensed into two 
groups. These categories were recoded so that 0 corresponded to underweight and normal weight 
respondents (BMI < /= 18.5) and 1 corresponded to overweight and obese respondents (BMI > / 
= 25). The mean BMI was 25.29±3.72. A total of 39% (N=64) of respondents were categorized 
as overweight and 10.3% (N=17) were obese. Hence, put together the percentage of respondents 
who were classified as currently (that is, post-migration) overweight or obese is 49.3% (N = 81). 
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In sharp contrast, the percentage of respondents who were classified as overweight and obese 
prior to migration (that is, pre-migration) was 26.5% (N=43). 
The difference in prevalence of overweight and obesity between pre- and post-migration was a 
more robust measurement of the BMI compared to current BMI. Overall, it showed better 
capacity to assess changes in excess weight and obese status, particularly regarding changes in 
the duration of residence in the US (DRUS). Thus, the difference in BMI increases with an 
increase in DRUS (see table 5). 
DRUS	  
Overall, the mean duration of residence in the United States was 9.9 years. DRUS was grouped 
into the following 4 categories with the corresponding number of respondents in each category 
noted: (i) Less than 1 year (n = 7), (ii) 1-less than 5 years (n = 27), (iii) 5-less than 10 years 
(n=39), (iv)10-less than 15 (n = 70) years, and (v) 15 years or more (n = 22).  For the frequencies 
and percent of respondents in each DRUS category, see table 6.  
Physical	  Activity	  levels	  
A total of 195 participants answered the question about participation in physical activity. 
Physical activity levels were coded as 0 = low or none, i.e. sedentary levels, and 1 = high. In all, 
24.6% (n = 48) of respondents participated in a high level of physical activity, which is 
characterized by vigorous activity more than or equal to 2 times per week or moderate activity 
more than or equal to 4 times per week.  A total of 34.4% (n = 67) of respondents participated in 
a low level of physical activity, which is equal to vigorous activity one time per week or 
moderate activity 1-3 times per week. The largest group, comprised of 41% (n = 80) of 
respondents, reported being sedentary.  
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Changes	  in	  Post	  migration	  diet	  
Change in post-migration diet was the single most important predictor of overweight or obesity 
in this sample of Asian Indian migrants in central Illinois. The mean response on the 5-point 
post-migration change-in-diet scale was 2.75. Responses were coded so that lower values on the 
scale correspond to high changes in post-migration diets and higher scores correspond to 
adhering to a traditional Indian diet after migration to the United States. The relationship 
between changes in post-migration diet and BMI is statistically significant in both the models 
(with current BMI and with differences between pre and post-migration BMI) that demonstrate 
the strength of this relationship.  
Presentation	  of	  results	  associated	  with	  questions	  3	  -­‐18	  on	  the	  survey	  instrument	  
Questions 3 -10 on the survey instrument - AIMBNQ were created to assess the knowledge, self-
regulation skills and support for participation in regular physical activity. All questions asked 
participants to select one choice that they found most appropriate from the five on the Likert type 
scale that included: strongly agree, slightly agree, neither agree nor disagree, slightly disagree 
and strongly disagree. A total of 177 respondents answered questions 3-10. In response to 
question 3, 29.4% (n=51) of participants agreed, 20.3% (n=36) neither agreed nor disagreed and 
over half, 50.3% (n=89) disagreed with the statement that my work does not leave me enough 
spare time for regular exercise. In response to question 4, 45.8% (n=81) of participants agreed, 
17.5% (n=31) neither agreed nor disagreed and over half, 36.7% (n=65) disagreed with the 
statement that I am unable to do any vigorous or moderate physical activity as taking care of my 
children, family and other responsibilities at home take up most of my time and energy. In 
response to question 5 which asks about the likelihood of participation in regular physical 
activity if spouse also does the same, over half, 53.1% (n=94) agree; more proportion of men 
compared to women (55% vs 40%) indicate that spousal participation is important for their own 
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participation in regular physical activity. Next question, asks if they do not need any physical 
activity, overwhelming response of 93.8% (n=166) was that of disagreeing with this statement.  
Question 7 assesses the self-regulation skills of planning, and self-monitoring, where 84.7% 
(n=150) report that they agree with the idea that they are more likely to participate in regular 
physical activity if they try to cultivate discipline and undertake planned efforts for the same. 
Next, 48.6% (n=86) agree that they are more likely to participate in physical activity regularly, if 
their family members help make time for it. Having access to gym or exercise equipment was 
important to over half, 54.8% (n=97) of participants. Over 36% (n=64) of participants indicated 
that they are more likely to participate in physical activity if their close friends also do the same; 
and for 43.5% (n=77) of participants friends were not that important influence as regards their 
participation in physical activity. 
 Questions 11 – 18 were created to assess the changes in post-migration diet among the study 
participants. A total of 174 participants answered this set of questions. In response to a question 
that asks about the frequency of consumption of frozen Indian foods, 55.2% (n=96) of 
participants agreed. When asked about the amount and frequency of consumption of non-
vegetarian foods after migration to the US, 42% (n=73) of participants reported with an 
affirmative. Next, the question tried to assess if the consumption of fast food increased after 
migration to the US, to which nearly half, 47.7% (n=83) of the participants agreed. Similarly, 
eating out at restaurants also got similar response, with 48.9% (n=85) reporting with an 
affirmative. Next, 87.9% (n=153) of participants agree about being more aware consumer, when 
it concerned shopping for food for self and family. About 44.3% (n=77) of respondents reported 
that their consumption of traditional Indian food s decreased after migration to the US. Likewise, 
59.8% (n=104) of respondents described that when they lived in India, they were able to eat fresh 
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home cooked foods more often than in the US. Finally, 51.7%(n=90) of participants reported that 
the time and effort they spend for cooking at home has increased after migration to the US. 
Presentation	  of	  results	  with	  associated	  research	  questions	  and	  hypotheses	  
• Research Question 1 
Is there any difference in the prevalence of overweight and obesity (as assessed by self-reported 
BMI) between high-skilled Asian  – Indian migrants who currently live/and or work in Central 
Illinois with varying lengths of stay in the US (i.e. less than 1 year, 1- – less than 5 years, 5- – 
less than 10 years, 10- – less than 15 years, and greater than 15 years) in the US, who currently 
live/and or work in Central Illinois? 
   
• Research Hypothesis 1 
H0: There is no difference in the prevalence of overweight and obesity (as assessed by self-
reported BMI) in high-skilled Asian Indian migrants living in central Illinois by their varying 
lengths of stay. 
H1: There is a difference in the prevalence of overweight and or obesity (as assessed by self-
reported BMI) in high-skilled Asian Indian migrants living in central Illinois by their varying 
lengths of stay. 
Linear regression analyses were conducted to test the correlation between the prevalence of 
overweight and obesity (as assessed by current BMI and the difference in pre-migration and 
post-migration BMI) and duration of residence in the US (DRUS). The relationship between 
DRUS and the difference in pre- and post-migration BMI was statistically significant (p-value = 
0.003). The pre-migration BMI was higher for those who have lived in the US for 1 to less than 
5 years than for those who have lived in the US for 15 years and more. This was a statistically 
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significant relationship (p-value = 0.026). In the model, DRUS emerged as the second most 
important variable that predicts overweight or obesity among the sample of Asian Indian high-
skilled migrants in central Illinois. The mean current BMI was, however, the highest for those 
who have been in the US for less than one year. Hence, the null hypothesis was rejected. 
Research Question 2.  
Is there any difference in the prevalence of overweight and obesity between those who 
participated in physical activity (PA) in the past month and those who did not among high-
skilled Asian Indian migrants living in central Illinois?  
• Research Hypothesis 2 
H0: There is no difference in the prevalence of overweight and obesity between those who 
participated in PA in the past month and those who did not among high skilled Asian Indians 
living in central Illinois.  
H1: There is a difference in the prevalence of overweight and obesity between those who 
participated in PA in the past month and those who did not among high skilled Asian Indians 
living in central Illinois. 
The responses indicated that 41% (n = 80) of respondents did not participate in any physical 
activity in the last month, 34.4% (n = 67) participated in a “low” level of physical activity, and 
24.6% (n = 48) participated in a “high” level of physical activity. The relationship between a 
“high” level of physical activity and change in pre-migration and post-migration BMI was 
statistically significant (p-value = 0.004). The null hypothesis is therefore rejected. 
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• Research Question 3 
What is the relationship between the self-reported changes in post-migration diet and the 
prevalence of overweight and obesity between high-skilled Asian Indian migrants living in 
central Illinois?  
 
• Research Hypothesis 3 
H0: There is no correlation between the major self-reported changes in the post-migration diet 
and the prevalence of overweight and obesity between high-skilled Asian Indian migrants living 
in central Illinois. 
H1: There is a correlation between the major self-reported changes in the post-migration diet 
and the prevalence of overweight and obesity between high-skilled Asian Indian migrants living 
in central Illinois. 
In all of the statistical analyses performed, including the linear regression analyses, it was 
demonstrated that self-reported changes in the post-migration diet were very strongly correlated 
with both the prevalence of overweight and obesity as assessed by current BMI as well as the 
difference in pre-migration and post-migration BMI. Changes in post-migration diet are 
assessed by the help of a scale that was created with questions 11 – 19 in the AIMBNQ. This 
relationship was statistically significant in both the measurements of the dependent variable, 
BMI (p-value = 0.000 and 0.01 respectively). Therefore, the null hypothesis was rejected. 
• Research Question 4 
What is the relationship between the level of educational attainment and the prevalence of 
overweight and obesity as assessed by self-reported BMI among high-skilled Asian Indian 
migrants living in central Illinois? 
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• Research Hypothesis 4 
H0: There is no correlation between the level of educational attainment and the prevalence of 
overweight and obesity as assessed by self-reported BMI among high-skilled Asian Indian 
migrants living in central Illinois. 
H1: There is a correlation between the level of educational attainment and the prevalence of 
overweight and obesity as assessed by self-reported BMI among high-skilled Asian Indian 
migrants living in central Illinois. 
The frequencies for educational attainment indicate that 56.4% (n = 93) of respondents had a 
Master’s degree or higher and 42.4 % (n = 70) had a bachelor’s or equivalent degree. Too few 
respondents fall in the other three categories of lower educational levels. As a result, there was 
no real comparison group between the high and low education levels that this study was able to 
find. Hence, the study failed to reject the null hypothesis.  
• Research Question 5 
What is the relationship between the prevalence of overweight and obesity and the self-rated 
general health status of high-skilled Asian Indian migrants living in central Illinois? 
• Research Hypothesis 5 
H0: There is no correlation between the prevalence of overweight and obesity and the self-rated 
general health status of high-skilled Asian Indian migrants living in central Illinois. 
H1: There is a correlation between the prevalence of overweight and obesity and the self-rated 
general health status of high-skilled Asian Indian migrants living in of central Illinois. 
A total of 51.8% (n = 101) respondents described their general health as good, 28.2% (n = 55), 
described it as very good, 13.3% (n = 26) described it as fair, 6.2% (n = 12) described it as 
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excellent, and one respondent described it as poor. The relationship between the prevalence of 
overweight and obesity and self-reported general health status was not statistically significant as 
demonstrated by the regression analyses. Hence, failed to reject the null hypothesis.  
Chapter 5 will provide a summary of the findings, implications, and recommendations of this 
research. 
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Chapter 5. Discussion 
Findings and Conclusion 
The concern with the increasing prevalence of overweight and obesity among this sample stems 
from the fact that increases in BMI are closely related to the development of type 2 diabetes and 
other chronic conditions. The Asian Indian population in general demonstrates a heightened 
predisposition for type 2 diabetes, with studies reporting a significantly higher prevalence of 
diabetes among overweight and obese migrants from South Asia, particularly those from India 
(Misra, et. al, 2005; Goel, et. al 2004). It is known that for any value of BMI, Asian Indians have 
a higher magnitude of adiposity, accompanied by a lower muscle mass than white Caucasians. In 
a study conducted by Oza-Frank and others, the prevalence of diabetes among Asian Americans 
in the US where higher proportion of Asian Indians reported the prevalence of diabetes was 
compared with other Asian subgroups and non-Hispanic whites (2009). This study reported that 
the risk of diabetes increased at lower BMI thresholds. Due to differences in body composition 
and other genetic and environmental factors, Asian Indians are at risk for insulin resistance, 
metabolic syndrome, and Type 2 diabetes, even with a BMI that is within normal limits (Dudeja, 
et.al, 2001). Hence, any apparently small increase in BMI is a cause of concern for the Asian 
Indian population in general. 
Overall, the results of this study suggest that there is a correlation between the prevalence of 
overweight and obesity and the duration of residence in the United States. Further, this study also 
demonstrates a correlation between the prevalence of overweight and obesity and post-migration 
changes in diet and physical activity among Asian Indian high-skilled migrants who live and/or 
work in central Illinois. It is important to note that over 92% of respondents self-identified 
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themselves as belonging to the community of high-skilled Asian Indian migrants, which shows 
that the study included for the most part, individuals from the population of interest.  
The focus group discussions helped in the development and modification of items on the survey 
instrument related to participation in physical activity and changes in post-migration diet. Hence, 
the objectives of the qualitative component of the study were achieved. Important insights were 
garnered from Asian Indian migrants who participated in the focus groups about the factors that 
impact their participation in regular physical activity, ways in which they have made changes in 
their post-migration diet, and other related aspects of health and well-being important to them. 
The qualitative focus groups also helped in identifying the key themes which will eventually 
inform and guide health promotion programs in the Asian Indian community in central Illinois. 
The informal qualitative focus groups helped provide detailed accounts of migrant’s lives, which 
helped to enhance the interpretation of responses to the questions in the survey.  
After conducting an extensive literature review, no other studies were found that focus on Asian 
Indian high-skilled migrants who live and work in the United States. Thus, this study offers a 
starting point for health-related research focusing on this growing migrant population in the US. 
Table 8 shows the prevalence of overweight and obesity in the study sample by different 
variables. 
Relationship between overweight and obesity and Duration of residence in the US 
(DRUS) 
This study demonstrates that in general, a longer duration of residence in the US is associated 
with a higher BMI within the sample of this study. An interesting finding of this study is that the 
mean BMI is highest among newer migrants; that is, those who have lived in the US for less than 
one year (see table 5). This is an important finding that corroborates with health research which 
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has demonstrated that overweight and obesity are on the rise in India, as a result of a high rate of 
national growth and rising individual incomes (Pingali & Khwaja, 2004). This high rate of 
national growth has led to the growth and acceptance of Western fast food culture 
(Ramchandran, et.al, 2004; Shetty, 2002). Several studies have reported nutrition and lifestyle 
transitions happening in India from traditional low-fat, high-fiber diets to Western diets, 
especially the widespread consumption of fast food diets, which contain highly processed food 
and food that is high in fat, sugar, and salt content (Misra & Khurana, 2008; Shukla, et.al, 2002). 
In fact, one study reported that about 38-65% of adult urban Indians living in Delhi (the national 
capital region of India) could be described as being either overweight or obese (Bhardwaj, et.al, 
2008). While a higher BMI among the most recent migrant group is observed in this study, the 
low sample size (n = 7) in this subgroup is a factor to consider.  
 
It is relevant to note that the population of interest in this study often has an existence 
comparable to a modern nomadic culture, i.e. a population that performs frequent relocations 
across the globe. Hence, it is difficult to say if the high prevalence of overweight and obesity in 
this subgroup by duration of residence in the US is the single-most direct consequence of 
changing diet and lifestyle in India. On the other hand, high levels of overweight and obesity 
could also be due to the sedentary lifestyle associated with high-skilled work environments. 
Alternatively, it could also be attributed to having lived in another Western/resource-rich country 
between leaving India and migrating to the US. Thus, future studies that focus on recent migrants 
who have arrived directly from India could provide a more definitive understanding of the 
underlying factors for the high prevalence of overweight and obesity in this group.  
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Furthermore, post hoc tests show that the relationship between pre-migration BMI of three 
DRUS groups (i.e. participants who have been in the US for less than one year, for 5 - less than 
10 years, 10 - less than 15 years) to that between those who have lived in the US for 15 years or 
more is statistically significant (p-value = 0.005, 0.005, 0.027 respectively). This difference 
indicates that newer migrants (< 1 year, 5-<10 years and 10 - <15 years) arrive in the US with 
higher BMIs than their counterparts who arrived in the US 15+ years back.  
This study also found that BMI tends to increase with the duration of residence in the US, as 
evident from the difference in pre- and post-migration BMI, which is highest for those who have 
been in the US for over 15 years (see table 5). This is consistent with earlier research. This 
observation is supported by studies conducted among a diverse pool of immigrants in the US 
(Misra, 2013; Koya & Egede, 2007; Goel, et al, 2004).  
Thus, in summary, this study reports an increase in BMI across all groups with varying durations 
of residence, and that increase is higher in case of women (table 7). Hence, DRUS is an 
important measure of acculturation in regards to the prevalence of overweight and obesity, which 
has been shown in this study by regression analyses to be statistically significant (p value = 
0.003). Thus, the findings of this study are consistent with previous studies on Asian Indian and 
other immigrants in the US. (Goel, et. al, 2004; Mooteri, et.al, 2004).  
Gender and BMI 
Moreover, the difference in mean BMI is larger for women than men (2.67 vs. 1.85). Higher BMI 
in women could be the result of number of potential factors, including pregnancy, childbirth, and 
aging. In the survey, out of all participants who agreed with the statement that that they are 
unable to do any vigorous or moderate physical activity as taking care of their children, family 
and other responsibilities at home take up most of their time and energy, almost 75% were 
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women. This clearly indicates that women have more domestic responsibilities than men in the 
study sample, which interferes with their ability to participate in regular physical activity.  
In addition, the significant association of marriage with the prevalence of overweight and obesity 
(p-value = 0.05) is intriguing.  For many health conditions, being married is considered a 
protective factor; however for this sample as it relates to overweight and obesity, that is not the 
case. Furthermore, the male gender emerged as a protective factor in this study in regards to the 
prevalence of overweight and obesity, which further provides a compelling reason to examine 
the factors involved in the prevalence of overweight and obesity among Asian Indian migrant 
women in the US. 
Post-migration changes in diet 
In studies of immigrant health, it has been observed that immigrants are generally healthier than 
the native population when they first arrive in the host country; however, over time, their health 
declines (Misra, 2013). Beginning in the 1990s, India has been demonstrating steady economic 
growth in terms of individual incomes and increased urbanization. Concurrently, there has been 
an increase in the reach and the impact of Western media and powerful multinational 
corporations promoting Western fast food in India (Pingali & Khwaja, 2004). Hence, at the 
current juncture of 21st century, the nutritional concerns of urban India are in many ways similar 
to those of countries like the US. Therefore, the assessment of post-migration changes in diet, 
particularly for new migrants (who have lived for less than 1 year in the US), may be complex.   
Most IT/technology-related work still takes place in large, urban environments in India, and such 
areas have already witnessed the growth and popularity of large global fast food chains and other 
elements of mainstream US culture in areas such as lifestyle, diet, recreation, and entertainment. 
These changes, therefore, have exposed the community of Indian high-skilled workers to a 
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lifestyle that is quite similar to that in the mainstream US. As a result, even though they could be 
living in India, this population may demonstrate health outcomes similar to those found in 
immigrant Asian Indians in the US and other countries. Subsequently, when these professionals 
relocate to the US, for example, it can be challenging to assess the precise factors responsible for 
their health behaviors and outcomes, particularly when the outcomes include overweight and 
obesity. Focus group participants expressed concern about the changing diet and lifestyle in India 
at the present time, which they felt was converging with the mainstream US lifestyle patterns 
with increased consumption of fast food and mindless mimicking of the West. As one participant 
put it, “…in India we started following the wrong things from Western culture and here they 
started adopting all of our good things, like Yoga, meditation, vegetarianism..”. 
This study clearly shows that the newer high-skilled migrant Indians arrive in the US with a 
higher BMI range than those who arrived 15+ years earlier. Moreover, in this study, over 47% (n 
= 79) of respondents indicated that in a typical week they currently eat out more compared to 
when they lived in India; among these, the highest percentage is those who have been in the US 
between 1 to less than 5 years (59.2%, n = 16). This further supports the belief that adoption of a 
Western dietary pattern begins in the home country, which is India in the case of the sample in 
this study. 
The post-migration change in diet scale that was designed for this study was a robust 
measurement that quantified the magnitude of dietary change in terms of the following: (i) 
frequency of consuming fast foods, (ii) frequency of eating out, (iii) consumption of traditional 
India food, (iv) frequency and amount of consumption of non-vegetarian foods, (v) consumption 
of freshly home cooked Indian foods, (vi) time spent cooking at home, and (vii) rating the overall 
change in post-migration diet. The analyses conducted, which involved the placement of an 
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individual on this scale of change in diet, showed that changes in post-migration diets have a 
statistically significant relationship with the prevalence of overweight and obesity. More 
specifically, responses to a question that tries to assess the frequency of the eating out (at 
restaurants) when cross-tabulated with acculturation, as measured by the frequency of speaking 
English at home, had results that differ considerably from the existing literature. Among those 
who never speak English at home, 71% (n = 5) reported eating out in a typical week, followed by 
those who spoke English at home for most of the time, where the percentage was 55 % (n = 11). 
Thus, in this sample most eating out is exhibited by the least acculturated group as measured by 
the frequency of English spoken at home, which needs to be further examined in future research 
to understand the relationship between their pre-migration dietary habits related to the frequency 
eating out in the home country.  
Among the sample of high-skilled migrants in this study, there are several factors that could be 
responsible for the change from the traditional predominantly vegetarian, low-fat, high-fiber diet. 
Specific to the population of interest for this research, if migrants spend more hours working 
compared to when they lived in India, then finding time for meal preparation could pose a 
challenge. This may be especially relevant as traditional Indian meals are labor and time 
intensive. Furthermore, the easy availability of non-vegetarian foods and possibly chronic 
exposure to media messages about fast food coupled with its low cost may entice individuals to 
consume such foods. Thus, increased visibility of various non-vegetarian foods options in the 
American grocery stores could be an important influence in diet changes among the population 
of interest.  
Another relatively new factor pertinent to changes in post-migration diet among Asian Indians in 
central Illinois (and other such places in the US with a high percentage of Asian Indians) is the 
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widespread availability of frozen Indian fast foods. Although these frozen foods may be 
marginally healthier than mainstream fast food, such foods tend to contain large amounts of 
sugar, salt, and calories, and some may also be highly processed, i.e. low in nutrition. In general, 
it is accepted that common Indian fast foods that are consumed in India and elsewhere are high 
in harmful trans fatty acids (Agrawal, et. al, 2008). An overwhelming majority of respondents in 
this study, 55.2 % (n=96), indicated that they consume more of such frozen Indian foods than 
when they lived in India. Similarly, on the other side of the spectrum, nearly 60% (n= 104) 
respondent reported that they were able to eat fresh home cooked foods more often when they 
lived in India compared to the US (see figure 2). Thus, the trend of moving away from a 
traditional diet and towards a more American or Western diet following migration to the US is 
strongly established by this study.  
When tested in a fully interacted model, the relationship between post-migration changes in diet 
and the prevalence of overweight and obesity is highly statistically significant (p value = 0.00). 
Thus, closer adherence to a traditional Indian diet is correlated with lower current BMI as well as 
lesser difference between pre- and post-migration BMI and vice versa. In summary, in this study, 
adoption of mainstream Western diet emerged as the single most important predictor of 
overweight or obesity in the sample of Asian Indian high-skilled migrants in central Illinois.                                                        
Physical activity  
Several studies have shown that participation in regular physical activity reduces the risk of 
overweight, obesity, and diabetes; they also show that sedentary behavior increases these risks. 
In this study, regular participation in a high level of physical activity emerged as an important 
predictor in the fully interacted regression model with the difference in pre- and post-migration 
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BMI as the outcome variable. However, the percentage of people who participated in regular 
physical activity in the high, low, and sedentary was markedly different. 
About 41% (n = 80) of respondents described themselves as sedentary, and only 24.6% (n = 48) 
of study participants were involved in a high level of physical activity. It is interesting to note 
that most respondents were aware that they need to be physically active on a regular basis, 
however a large percent did not engage in it. The potential factors responsible for such a trend 
include the nature of high-skilled employment, in particular in computer-related fields, which are 
sedentary. This, combined with the automobile culture of central Illinois (which is also the case 
in most parts of the US), may further exacerbate physical inactivity in this study’s sample. 
Additionally, availability of laborsaving devices and work- and migration-related stress could 
also contribute to physical inactivity. Participants in the focus groups stressed the importance of 
inculcating self-discipline in order to participate in regular physical activity. Thus, culturally 
sensitive and feasible avenues for being physically active need to be identified for this group of 
Asian Indians in the US.  
Focus groups helped the investigator better understand the factors for such a low percent of study 
participants engaging in physical activity, in spite of acknowledging the benefits of physical 
activity. Such a knowing-doing gap can be reduced by addressing myths, perceptions; by 
communicating the urgency of being physically active since the failure to do so puts Asian 
Indians at yet higher risk for health outcomes like insulin sensitivity and diabetes. One 
participant described, “…we have to be physically active, don't want to end up in nursing home, 
because we can’t afford it…” Thus, participants expressed various reasons that motivated them 
to be physically active and reasons of included staying fit, concerns about appearance, boosting 
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energy levels and immunity and not wanting to be dependent on their children in old age, among 
others.   
Educational attainment 
Overall, the entire sample of this study was highly educated, with over 47% of participants 
having a Master’s or other advanced degree.  The impact of education was not determined 
because there was no real comparison group, since nearly all participants had at least a 
bachelor’s degree. In the future, to be able to assess the impact of differing levels of education on 
overweight and obesity as assessed by BMI, a sample with diversity in educational attainments 
would need to be recruited. A similar trend has been reported by Singh et. al, (2011), who have 
demonstrated a higher rate of increase in overweight and obesity with increasing years of 
education (12 - ≥ 16 years vs. 0 -11 years) among a large sample of immigrants in the US. 
However, even if the level of education did not demonstrate a statistically significant relationship 
to overweight and obesity, the high prevalence of overweight and obesity in this sample of 
highly educated respondents indicates that there is no apparent benefit of higher education in 
terms of preventing overweight and obesity. This is a critical call for action towards health 
promotion initiatives designed specifically for highly educated immigrants.  For instance, it is 
necessary to emphasize to them that factors such as stress and long workdays can lead to poor 
diets and obesity for highly educated immigrants working in high-skilled positions. Hopefully, 
this group specific health promotion information will result in better dietary choices and more 
physical activity due to the heightened awareness of their susceptibility to overweight and 
obesity. 
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Self-rated general health 
Self-reported general health is a widely used measure of overall health and wellness. The 
relationship between self-rated general health and the prevalence of overweight and obesity was 
not statistically significant for this study. However, it could be argued that individuals with 
knowledge of their higher weight status may place themselves in categories such as fair or poor, 
and those who are in the normal or underweight category may describe their general health status 
as good, very good, or excellent. However, this issue can be misleading and prone to being 
misrepresented. Hence, distinguishing the interconnectedness of other health outcomes and self-
reported general health can be a sensitive and a challenging undertaking. Previous studies 
suggest that self-reported health is “an independent predictor of actual health, net of medical 
diagnosis and even demographics and health behaviors” (Idler and Benyamini, 1997). In 
addition, there is no set point that can be used to identify the distance between how respondents 
are placed on the matrix. For instance, in the case of two individuals who report that their health 
is worse, one may have gone down from very good to good and the other may have deteriorated 
from good to poor, and yet on observation they will both be comparable.  
Interestingly, it is important to understand cultural perspectives pertaining to the Indian 
population in regards to being overweight or obese. Often among Indians, being overweight 
when no other disease symptoms are present is perceived as enjoying good health. Hence, if 
people are overweight but their self-perception is that of being healthy, they may describe their 
general health as good or very good. 
Gender and migrant women: A call for examining policy and practice 
The case of migrant women, especially those who live in the US on the H-4 category of visa that 
is designed for spouses of high-skilled migrant workers, is unique. The relationship between the 
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loss of productivity due to a dependent legal status and the prevalence of overweight or obesity 
among these women needs to be investigated. The situation of these potentially professionally 
qualified women who, even when have the requisite skills and intention, cannot work legally 
outside of the home is difficult and highly gendered owing to the larger proportion of men 
entering the US with H-1B visa status or as high-skilled workers from India (Purkayastha, 2005).  
The relationship between international skilled migration and gender is complex owing to several 
factors, that include: (a) Unlike men, more women from India migrate as wives or dependents 
and not as primary applicants, therefore their education and skills are not counted or deemed 
important upon migration; (b) even when the women have the intention and skills to work, the 
process of finding an employer who will process the H1-B visa is to say the least, time and 
money intensive, which can further deter many women to pursue that path; (c) Iredale (2005) 
reported that many skilled women may sacrifice or defer their careers in order help their spouses 
establish theirs and help the family settle down; (d) In several fields like accounting, healthcare, 
teaching, to name a few, higher education, and professional experience garnered in India is not 
recognized in the labor market. Hence some women consider educating themselves further, or in 
the interest of time and/or employability, relegate career paths; (e) Even if women attempt to go 
back to study at a university, the tuition and costs are prohibitive particularly since women on a 
dependent visa cannot work and thus cannot accept a teaching or research assistantship even if 
available; and (f) Often as spouses of men employed in IT, women experience frequent 
relocations across the US, further compromising the plans for their higher education, which 
requires staying in a place for at least a certain amount of time.  
Such uncertainty related to employment is a common thread that runs through the experiences of 
the majority of Asian Indian migrant families that have a spouse employed in IT. The 
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corresponding challenge for the migrant women in such a situation is the potential inability to 
establish residency requirements in one state, leading to the burden of out-of-state tuition when 
admission requirements have been fulfilled; (g) Women are generally trained in a way that they 
tend to put themselves last in favor of the needs of the family. Such challenges coupled with the 
acculturative stress and loss of familiar support systems following migration to the US continue 
to make migrant women prone to serious health issues, including those related to mental health; 
(h) Many times women who are on dependent visa status have had serious challenges to 
getting/renewing their driver’s licenses in the state of Illinois on account of the inconsistencies in 
the timeframes of their visa validity and other delays in immigration procedures.  
In a previous unpublished study conducted by the researcher, women on such visas have 
communicated their anger and sadness for such inequitable treatment in spite of their legal status 
in the US. In contrast, the larger proportion of men entering the US with H-1B visa status or as 
high-skilled workers from India are allowed to secure employment and are therefore offered the 
opportunity to lead much more active lifestyles than their spouses. In essence, such gendered 
treatment of women displays what Iredale (2005) describes as the ‘Expansionist-liberal’ 
approach of the US, “wherein the outcomes for the migrants hold little importance,” as the 
priority is usually to “fulfill the demands of the employers and of growth and innovation” for the 
US economy as a whole (159).  Recommendations for immigration policies that address some of 
these inequities faced by migrants are described in the next section. 
This study recommends further inquiry into the issues of gender, as mediated by implications 
about migrant status, immigration policies, family roles and the resulting physical and emotional 
health outcomes among Asian Indian women in the US. In summary, this study also recommends 
immigration processes to be made more efficient and transparent. Further, to eliminate 
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shortsighted restrictions on dependent visa programs like H-4, that makes it illegal for spouses to 
work and address other inconsistences in the system to make matters equitable for women. 
Study recommendations 
This study confirms that changes in post-migration diet have the strongest relationship with the 
prevalence of overweight and obesity among this sample of Asian Indian high-skilled migrants 
in central Illinois. Moreover, this study also shows what many studies have suggested but not 
conclusively demonstrated, that recent migrants from urban areas in developing countries have 
higher or similar (and not lower as was previously reported) prevalence of health risk factors like 
overweight or obesity compared to migrants from similar sending countries, say 15 years prior.  
The policy implications that are recommended from this study can be classified into four major 
connected areas that are depicted in Figure 2. These areas are (a) research, (b) advocacy, (c) 
engagement, and (d) Behavior change. Further delineating roles among these, research can 
broadly be envisioned as conducted or facilitated by institutions of higher education, such as 
Universities and other research institutions. Ideally research needs to be conducted on aspects of 
migration health, like the present study as well as on other interdisciplinary areas involving 
globalization, technology, representation, family studies, women’s health as well as aging among 
the Asian Indian immigrant population in the US. With the body of research that is generated 
through research, next, advocacy efforts need to be undertaken by important stakeholders like 
corporations/employers and community leaders, and other gatekeepers to reach out to policy 
makers, local government, public schools, and others in an effort to communicate specific needs 
of the community in the light of the research findings/recommendations.   
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In the context of the present study advocacy efforts can be supported by Human resource 
departments at corporations who rely on Asian Indian high-skilled migrants in various central 
Illinois locations. Community organizations and other faith and language/region based 
organizations that represent interests of the Asian Indian community in central Illinois can also 
be important drivers for advocacy efforts. Community organizations are therefore encouraged to 
engage the Asian Indian community members, in order to help facilitate research, interventions 
and subsequently facilitate recommended programs and activities.  
Since most changes in health behaviors and outcomes happen at the level of the 
individual, this research proposes utilizing the framework of integrated theory of health behavior 
change (ITHBC) to encourage, engage and sustain change towards positive health behaviors. 
Three constructs of the ITHBC, namely Knowledge and beliefs, Self-regulation: skill & activity 
and social facilitation have been discussed in relation to specific action areas that can be 
influenced by other stakeholders. The distal outcome of this framework is to help individuals 
maintain healthy weight range, with the proximal outcomes being regular participation in 
physical activity and consuming a balanced nutritious diet. The recommendations for major 
stakeholders are described below and the framework is shown in table 10. 
(a) Knowledge and Beliefs: Knowledge about health conditions like overweight, obesity, 
and diabetes, is influenced by variables such as education, socio-economic status, self-perception 
about susceptibility, family history, gender, race, ethnicity, cultural background and 
environment. It is important to ensure that Asian Indians in central Illinois (and elsewhere) be 
made aware of the fact that Asian Indian ethnicity alone is associated with diabetes risk (Oza-
Frank, et.al, 2009). Some ways to facilitate sharing this evidence is by educating individuals with 
accurate information about Asian Indian specific health risks like diabetes, and ways to prevent 
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conditions like overweight and obesity which are risk factors for diabetes.  In addition, it is vital 
to impart appropriate and adequate understanding about what health behaviors can be adopted 
for specific health challenges in a culturally sensitive manner, for example using Indian 
languages, cultural contexts, social norms and with the help of gatekeepers in the community. 
Important insights were gained from the two focus groups, wherein a female participant shared 
the following thought, “Indians do not have acid reflux disease, in India.. Here we have it…” 
Perceptions like these demonstrate an urgent need to help participants gain a factual 
understanding about susceptibility and risk factors for a variety of health outcomes including 
overweight and obesity.  
(b) Self-regulation: skill and ability: The success of any health behavior change rests in a 
large part, on the individual’s abilities and skills that help him/her set goals, monitor them, make 
small and big decisions with the goal to engage in the health behavior that is identified, plan and 
put plans into action. The skill of evaluating one’s behaviors and managing one’s emotional 
responses in relation to the process as well as the outcome have also been described as pertinent. 
This study recommends leveraging technology including social and mobile to connect with 
fellow community members to provide support, monitor health goals, make plans and review 
progress. This is particularly relevant since 72% of this study’s sample reported using Internet 
for their health information needs. One of the women who participated in the focus groups 
shared the following experience of using technology and emotional support of a friend to 
participate in physical activity: “…When my friend who lived less than 3 miles from me 
motivated me to connect over Skype to do exercise with her, I was happy to do it, …” Over 35% 
of women in this study reported that they are more likely to engage in regular physical activity if 
their close friends do so too. 
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(c) Social facilitation: Studies have shown that individuals, who try to engage in health 
behaviors like participating in regular physical activity, can influence and are influenced by 
others (Hamilton and White, 2012). These include spouse/partners, other family members, 
friends, community leaders and so on. Additionally, support is also often needed to sustain 
engagement in the health behavior. Friends and family members can provide emotional and 
informational support to help engage in a health behavior, like participating in group exercise or 
Yoga sessions. For instance, the Indian men/husbands in this study could help with instrumental 
and emotional support by sharing childcare and other domestic duties when the women/wives are 
engaged in group exercise or other health promoting activity. Results from the survey show that 
more men compared to women in the sample are likely to engage in physical activity if their 
spouses do so too (55.1 %vs. 40.5%); implying that men may need more spousal support than 
women to sustain participation in regular physical activity. However, in the focus groups, women 
noted that they need more support from their spouses for sustained commitment to physical 
activity.  A quotation from a woman participant in the focus groups underscores this point, “ 
When I don't exercise, I tell my husband to encourage me to go to gym, that really motivates 
me...”  
(d)  Family - Family being the most important unit in an individual’s life can potentially 
influence all three constructs. Research has shown that adoption of health behaviors by adults in 
a family environment can have a positive impact on children in the household (Birch & Davison, 
2001. This is of importance considering the rise in consumption of unhealthy foods and 
sedentary lifestyle by among teens and adolescents particularly among immigrant families 
(Singh et.al, 2008). Furthermore, reinforcing healthy lifestyle can be of mutual benefit to family 
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members. As also adopting healthy choices and learning skills like cooking when imparted in 
family environment can help adolescents enjoy better health outcomes in their young adult and 
adult life. This study shows that over half of the participants spend more time and effort for 
cooking at home compared to what they did in India. There are a number of factors that could 
have a part in this changed health behavior, such as, the non-availability of familial support 
system as well as the absence of domestic help that is common in India. In addition, loss of 
employment for some women migrants (as a result of dependent visa status) upon coming to the 
US may also free-up some time which, possibly may be utilized by these women for cooking and 
related tasks.  
(d) Community organizations - Community organizations, such as the McLean 
county India association (MCIA) and other regional associations, have a unique role in 
promoting health and influencing community members by the way of advocating 
recommendations from research, such as the present study. They also have the unique advantage 
when it comes to encouraging community members to participate in health related research 
interventions, as well as by partnering with local government, local public schools, and public 
universities among others.  For instance, the results from this exploratory study involving Asian 
Indian high-skilled migrants would suggest that MCIA and other community organizations be 
revitalized to focus specifically on programs and activities designed to promote health of the 
community. The following recommendations are suggested by the researcher, who also happens 
to have an insider’s perspective as a member of the Asian Indian community in central Illinois. 
Some incentives that MCIA can provide to members every quarter, for instance, include: (1) free 
or subsidized Yoga lessons (in general, any activity that is efficacious in improving general 
health); (2) organize health education workshops especially with a focus on promoting health 
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behaviors like increasing the consumption of healthy diet and participation in regular physical 
activity, and (3) serving healthy foods in community events, thereby reinforcing the health needs 
of the Asian Indian community. Furthermore, resources/volunteers can be tapped from within the 
Asian Indian community for providing these health promotion services. Once people are 
convinced of the benefits of such activities they may also be open to pay for them.  In the second 
phase, these community wide health promotion programs could be taken to the small, 
neighborhood levels to ensure ownership and longer-term sustainability of the group 
exercise/Yoga sessions, for instance. 
(e) Corporations/Employers - Corporations may be interested in improving health 
behaviors and outcomes for a number of reasons ranging from its impact on productivity of 
employees to corporate social responsibility. Studies have shown that employees engage in 
positive health behavior when there are small incentives, including monetary ones that provided 
by the employers (Schmidt, et.al, 2010). For many corporations in US, relying on high-skilled 
workforce from India is a common practice. Hence they also form part of the important 
stakeholders in this system-wide connected model, whose goal is to improve health behaviors 
and outcomes in this population of migrants. The specific recommendation for large employers 
in central Illinois (the site of the study) includes providing access to exercise facilities and access 
to healthy and vegetarian meal options within all of their campuses. This is particularly 
important as 41% of respondents in this study described themselves as sedentary. Since many 
Indian IT companies also have a large number of their employees who work in central Illinois, 
this study strongly recommends that such employers provide health promotion activities and 
monetary incentives, for instance, to employees who complete annual physical examination or 
other health promotion activity.  
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(f) Public schools- In recent years, public schools have witnessed major changes in the way 
health needs of the students, teachers and staff have been addressed. More specifically we have 
seen debates in several school districts in the country about ways to improve the nutritional 
content of school lunches (Kraak, et.al, 2012). In the context of schools in central Illinois, this 
study recommends school districts to increase engagement with Asian Indian community 
organizations like the MCIA and also with Asian Indian parents and in order to plan and 
implement the introduction of Indian vegetarian cuisine for school lunches. This is expected to 
increase the consumption of healthy vegetarian foods and to make school lunches more diverse 
thus reflecting the diversity of the local communities.   
	  
(g) Research institutions/Universities – Institutions like the University of Illinois can take a 
lead by establishing dedicated research units that serve the health needs of the broader Asian 
Indian population in the US. I propose that universities have the potential to impact research and 
public engagement in the following broad activities: (i) Conduct multi-disciplinary research on 
the health of Asian Indians that involves corporations, community organizations, small 
businesses, government, community organizations and the Asian Indian population in the US; 
(ii) Encourage research efforts that involve longitudinal research studies to understand 
migration and health in general and how it affects sending and host country populations in 
specific ways; and (iii) Provide executive education and/or a certification program for 
physicians with a goal of improving culturally competent care for Asian Indians that takes into 
account their unique lifestyle, diet, socio-cultural and religious beliefs and practices related to 
alternative and complementary medicine that are very popular among Asian Indian immigrants 
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in the US. This is especially recommended since many Asian Indians do not completely believe 
in the pharmacological approach of conventional allopathic medicine (Misra, 2000).    
(h) Health care providers – Research has indicated that culture, language, race and ethnicity 
have an impact on how individuals view health, role of doctors, their preventive orientation, 
doctor-patient communication and other health behaviors (Glenn, et.al, 2000). The 
recommendation of this research is to encourage doctors and other health care providers to 
practice culturally sensitive and competent care in order to improve patient satisfaction as well 
as to enhance their understanding of the health issue and the efficacy of their treatment. In the 
context of Asian Indians, along with language, diet, lifestyle, stressors, family history, form 
important aspects that need to be adequately assessed in order to provide a holistic 
understanding of the health status. Use of professional interpreters is also recommended, where 
needed. 
(j) Entrepreneurs/businesses – There are compelling reasons for demanding healthier options 
from commercial establishments since over time the participation of Asian Indian women in the 
workforce has also been increasing in central Illinois. A study conducted by Pingali (2010) 
report that in many parts of the developing world urbanization and increasing participation of 
women in the workforce are important drivers for an increase in demand for processed foods.  
The needs of Asian Indian consumers pertaining to commercially available foods options have 
been changing with the evolving concerns about their susceptibility to chronic conditions like 
diabetes and heart disease. Many participants in the focus groups conducted as a part of this 
study felt the need to substitute unhealthy ingredients in their traditional diets with healthier 
ones. Further, about 49 percent of participants also reported eating more frequently at 
restaurants following migration (n=85). The frequent act of eating at restaurants is an indication 
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of negative dietary behavior, taking into account the higher calories and amount of fat 
(including trans fat), sugar, salt and sodium present in such foods. However, the accessibility of 
fresh, healthy, affordable, and tasty Indian food in central Illinois is non-existent. Ironically, the 
twin cites of Bloomington-Normal (the primary site for this research) has witnessed the growth 
and popularity of mainstream Indian restaurants. This research recommends businesses and 
entrepreneurs to consider the introduction of nutritious and delicious Indian food offerings 
(including low cost Indian street foods), prepared using sustainably and locally grown produce 
and other ingredients. Findings from the focus groups conducted as part of this study suggests 
that a growing number of Asian Indians in this sample acknowledge the healthfulness of 
organically grown produce and some actually take efforts to procure local, organic dairy 
products.  
Moreover, considering the high socio-economic standing of the study participants, as evident 
from the high average income reported by this study, it can be concluded that if healthy Indian 
food options are made available to this population, they will be welcomed not only for their 
value of novelty but also as an option that has potentially positive impact on the community’s 
health and well-being.  Such innovative experiments to commercially provide healthy Indian 
foods in a restaurant setting have shown success and popularity among Asian Indians and the 
general American population in places like Chapel Hill and Ashville, North Carolina and Ann 
Arbor, Michigan among others (Khilnani, 2012).  
Government can support health promotion, for example, by providing tax benefits to businesses 
that serve healthy foods, also similar incentives could be provided for production, distribution 
and utilization of foods from local farms.  
.  
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Limitations 
Among the methodological limitations of this study are the cross-sectional sample, which 
prohibits causal inferences. The sampling procedure was a non-probability convenience sample, 
which prevents the findings from being extended to the population from which the sample was 
drawn. It is unclear what proportion of non-English proficient adults was excluded, even though 
all effort was made to design the survey instrument at the 8th grade comprehension level. In 
addition, even though remote (considering the high-skilled and by extension computer savvy 
population of interest), the proportion of Asian Indian adults who may not have access to a 
computer and/or the Internet is unclear. The use of proxy measures of acculturation, such as 
duration of residence or language usage, gives only a partial understanding of the mechanisms of 
weight gain among the different groups of migrants. The reliance on self-reported information, 
particularly pre-migration weight, may have led to recall bias, particularly as different cultural 
groups may have different biases in reporting weight and height.   
Summary	  
This research shows that that 39% of the study sample reported the presence of overweight (BMI 
≥ 25 but <30) and 10.3% reported the presence of obesity (BMI≥ 30). By contrast, the presence 
of obesity in the general US population was estimated to be 33.8% in 2008 (Flegal, et.al, 2008). 
The combined prevalence of overweight or obesity (BMI ≥ 25) among this sample of high-
skilled migrants is 49.3%. The combined prevalence of overweight and obesity in the general US 
population is 68.0%. Numerous studies have demonstrated that the prevalence of overweight and 
obesity increases with increase in duration of residence in the US among Asian Indians 
immigrants in general. As overweight and obesity are linked to development of type 2 diabetes 
and other chronic diseases, multi-dimensional approaches for prevention and control are needed. 
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Asian Indians have a heightened predisposition to type 2 diabetes even at lower thresholds of 
BMI, particularly with the sedentary lifestyles and adoption of mainstream Americanized diet. In 
the sample in this study 41% of participants were sedentary, hence this research recommends 
increasing their participation in regular physical activity. 
In addition, health education and promotion efforts for Asian Indians in central Illinois are 
recommended. As such there are few non-commercial sources of health information where 
individuals can access information and related resources. Targeted efforts have the potential to 
help an increasing number of migrants to choose a trajectory of dietary change that is associated 
with better health outcomes. An important finding of this study is that over 72% (n= 125) of the 
participants get their health information from the Internet (see table 7), hence this study 
recommends utilizing mobile technology and social media for health education efforts targeted to 
this and similar populations in other parts of the US. 
Asian Indian high-skilled migrants appear to demonstrate a gradient of increasing BMI with 
increase in duration of residence in the United States, similar to previous literature. With the 
growing population of Asian Indians in the United States, early interventions to improve the 
dietary changes adopted in favor of healthy choices and increased participation in physical 
activity may represent an important opportunity to prevent increases in body weight and diseases 
related to overweight and obesity.  
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Chapter 6. Figures and Tables 
 
Table 1 Asian Indian population as a percent of total population in the United States, state of 
Illinois and in Bloomington-Normal, IL (Source: US Census 2010) 
  United States Illinois Bloomington – 
Normal, IL 
  2010 2010 2010 
1 Total Population 308745538 12830632 169572 
2 Total Asian Population 17282374 656301 8170 
3 Percentage of Asians in the 
total population 
4.8 % 4.6 % 4.3 % 
4 Total Asian Indian population 3183063 203,669 4,974 
5 Asian Indians as a percentage 
of the total Asian population 
18.4% 31.0% 60.9% 
6 Asian Indians as a percentage 
of the total population 
1.03% 
 
1.59% 2.93% 
 
 
 
 
Table 2 Age distribution in the sample 
Age groups N Percent of total 
sample 
21 - 29 23 13.9 
30 - 39 89 53.9 
40 -49 37 22.4 
50 and above 16   9.7 
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Table 3a, 3b, 3c Relationship between difference in pre and post migration and Male gender, 
high physical activity, DRUS and change in post-migration diet by linear regression analyses 
Model summary 
Model R R Square Adjusted R 
Square 
Std. Error of the 
Estimate 
1 .472a .223 .203 2.42869 
a. Predictors: (Constant), change in post-migration diet, High physical 
activity, DRUS, male gender. 
ANOVAa	  
Model Sum of Squares df Mean Square F Sig. 
1 
Regression 265.107 4 66.277 11.236 .000b 
Residual 926.066 157 5.899   
Total 1191.173 161    
a. Dependent Variable: Difference in pre and post-migration BMI 
a. Predictors: (Constant), change in post-migration diet, high physical activity, DRUS, male 
gender. 
 
 
Variable b Standard error p-value 
(Constant) 5.062 .797 .000 
Male gender -1.058 .391 .008 
High physical activity -1.301 .446 .004 
Duration of residence in US (DRUS) .092 .030 .003 
Change in post-migration diet -1.035 .232 .000 
 
 
Table 4 Relationship between current BMI and post-migration change in diet and currently 
married status by Linear Regression analyses 
Variable b Standard error p-value 
(Constant) 25.826 1.291 .000 
Change in Post-
migration diet 
-.889 .341 .010 
Currently Married 
status 
2.090 1.063 .051 
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Table 5 Mean current BMI and difference in pre and post migration BMI in relation to duration 
of residence in the US (DRUS) 
                               DRUS N Mean Std. Deviation 
Current BMI Less than one year 7 26.6060 3.33767 
1-less than 5 years 27 24.5326 2.96830 
5 - less than 10 years 38 25.8247 3.63346 
10 - less than 15 years 70 25.4901 4.23956 
15 and more years 22 24.2823 2.85015 
Total 164 25.2956 3.72259 
Pre migration 
BMI 
Less than one year 7 25.5444 2.45155 
1-less than 5 years 27 22.9216 3.30267 
5 - less than 10 years 38 23.8456 3.53722 
10 - less than 15 years 69 23.0410 4.03571 
15 and more years 21 21.0267 2.96227 
Total 162 23.0569 3.71302 
Difference in 
pre & post 
migration 
BMI 
Less than one year 7 1.0616 2.03863 
1-less than 5 years 27 1.6110 1.73974 
5 - less than 10 years 38 1.9791 2.39891 
10 - less than 15 years 69 2.4781 3.18367 
15 and more years 21 3.3721 2.56642 
Total 162 2.2712 2.72003 
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Table 6 Number of Respondents with varying Duration of residence 
DRUS N Percent 
Less than one year 
 1-less than 5 years 
5 - less than 10 years 
10 - less than 15 years 
15 and more years 
Total 
7 4.2 
27 16.4 
39 23.6 
70 42.4 
22 13.3 
165 100.0 
 
 
Table 7 Differences in the Body mass index (BMI) between genders 
 
 
 
 
 
 
 
 
 
 
BMI Gender N Mean Std. 
Deviation 
Current BMI Male 82 25.0310 3.25313 
Female 82 25.5602 4.14269 
Difference in 
pre & post 
migration 
BMI 
Male 80 1.8520 2.72967 
Female 82 2.6801 2.66381 
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Table 8 Prevalence of overweight & obesity by different independent variables 
Overweight and obesity categories by BMI ≥ 
25 
N Prevalence of overweight or 
obesity (Percent) 
Current  (total for both genders) 81 49.4 
Current by gender   
Male 39 47.5 
Female 42 51.2 
Pre-migration by gender   
Male 24 30.0 
Female 19 23.1 
By varying Duration of Residence in the 
United States 
  
Less than 1 year 5 71.4 
1 - > 5 years 12 44.4 
5 ->10 years 23 60.5 
10->15 years 30 42.9 
15+ years 11 50.0 
By Physical activity level   
High 21 51.2 
Low + Sedentary 60 48.8 
By education   
Bachelors and less 32 44.4 
Masters and more 49 53.3 
By general health status   
Poor 0 - 
Fair 13 61.9 
Good 43 49.4 
Very good 22 45.8 
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Excellent 03 37.5 
By change in post migration diet   
Lowest change (value on scale =5) 10 43.5 
Value on scale =4 17 41.5 
Value on scale = 3 26 54.2 
Value on scale = 2 21 51.2 
Highest change (Value on scale =1) 07 63.6 
By income    
Under $75,000 23 59.0 
$75,000 – 200,000 53 49.1 
$ 200,000 and over 03 30.0 
 
	  
Table 9 Sources of health related information 
Sources of health information N Percent of cases 
Doctors 84 48.6 % 
Family 40 23.1% 
Friends 41 23.7% 
Internet 125 72.3% 
Newspapers 13 7.5% 
TV/Radio 10 5.8% 
Other sources 03 1.7% 
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Table 10 Application of the ITHBC for operationalizing recommendations of this research 
Constructs 
of ITHBC 
Indivi
duals 
Family Commu
nity 
organiza
tions 
Corporations 
or employers 
Healthcare 
providers / 
Insurers 
Public 
school
s 
Universities 
or research 
centers 
Entrep
reneur
s/busin
esses 
Gover
nment 
Knowledge 
& Beliefs 
(a)  (d) (f) (f) (g) (h) (i) (j) 
Self-
regulation: 
skill & 
ability 
(b) (d) (f) (f) (g) (h) (i) (j) 
Social 
facilitation 
(c) (d) (e) (f) (g) (h) (i) (j) 
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Figure 1 Application of Integrated theory of health behavior change for this research 
 
 
INTEGRATED THEORY OF HEALTH 
BEHAVIOR CHANGE - APPLIED 
Knowledge & Beliefs 
•  Overweight/obesity Specific Knowledge 
•  Personal Perceptions about its relationship to 
T2D, fatalistic attitude 
•  Self Efficacy 
•  Outcome Expectancies 
•  Goal Congruency 
Self Regulation : Skill & Ability 
•  Goal Setting 
•  Self Monitoring & Reflective Thinking 
•  Decision Making 
•  Planning & Plan Enactment 
•  Self-Evaluation 
•  Management of emotional Response 
Social Facilitation 
•  Influence – thought leaders/role models 
in the community 
•  Support (Emotional, Instrumental, 
Informational) 
Sustained 
adoption of 
healthy diet 
and regular 
physical 
activity 
Maintain 
healthy 
weight 
range 
Proximal outcome Distal outcome 
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Figure 2 Connected areas for policy recommendations from this study 
 
 
Monitor	  
Research	  
Advocacy	  
Engagement	  
Behavior	  Change	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Appendix A 
 
 
Asian Indian Migrants in Bloomington Normal Questionnaire (AIMBNQ) Section 1 (Questions 
1 – 27) 
 
Section 1: General Health Behaviors and Outcomes 
Please answer the following questions honestly and to the best of your knowledge. 
Please select ONE option that you think is most appropriate 
1. How would you describe your current general health? 
 
☐ Poor 
☐ Fair 
☐ Good 
☐ Very Good 
☐ Excellent  
 
2. During the past one-month, how would you classify your physical activity pattern? 
Did you do……? 
 
Note: Examples of vigorous intensity activities include (but not limited to): Running 
or jogging, Swimming laps, heavy gardening, aerobic dancing, playing singles tennis, 
bicycling (10 miles per hour or more). 
Examples of moderate intensity activities include (but not limited to): Fast walking, 
doing water aerobics, general gardening, doing Yoga or Pilates, playing doubles 
tennis, bicycling (less than 10 miles per hour).  
 
☐ Vigorous activity more than or equal to 2 times per week or moderate activity more 
than or equal to 4 times per week 
☐ Vigorous activity 1 time per week or moderate activity 1 to 3 times per week 
☐ No Vigorous activity or moderate activity per week 
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To answer questions 3 to 10, please select ONE option that you think is most appropriate.  
3. My work does not leave me enough spare time for regular exercise. 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
      ☐ Strongly Disagree 
4. I am unable to do any vigorous or moderate physical activity as taking care of my 
children, family and other responsibilities at home take up most of my time and 
energy. 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
      ☐ Strongly Disagree 
5. I am more likely to participate in physical activity on a regular basis, if my spouse 
also does the same.  
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
      ☐ Strongly Disagree 
6. I think I do not need any physical activity. 
☐ Strongly Agree 
 
☐ Slightly Agree 
 
☐ Neither Agree nor Disagree 
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☐ Slightly Disagree 
☐ Strongly Disagree 
 
7. I am more likely to participate in regular physical activity if I try to cultivate 
discipline and undertake planned efforts for the same. 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
      ☐ Strongly Disagree 
8. I am more likely to participate in physical activity on a regular basis, if my family 
members help me make time for it. 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
      ☐ Strongly Disagree 
9. I am more likely to participate in physical activity on a regular basis, if I have access 
to facilities like gym or exercise equipment at home. 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
      ☐ Strongly Disagree 
10. I am more likely to participate in physical activity on a regular basis, if my close 
friends do the same. 
☐ Strongly Agree 
 
☐ Slightly Agree 
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      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
      ☐ Strongly Disagree 
To answer questions 11 to 18, please select ONE option that you think is most 
appropriate.  
 
11. I now consume more frozen heat-and-serve Indian foods compared to what I 
consumed when I lived in India.  
(Examples of common Indian heat-and-serve foods include, but are not limited to: 
Frozen ‘Paratha’; vegetables/ ‘subzi’; snacks/ ‘farsan’/ ‘nashta’; sweets/ ‘mithai’ etc.) 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
      ☐ Strongly Disagree 
 
12. After moving to the United States, in a typical week, now I consume more non-
vegetarian foods (both in amount and frequency) compared to what I consumed when 
I lived in India.  
(Examples of Common Non-vegetarian food options include, but are not limited to: 
poultry (eggs/chicken/turkey), mutton, beef, pork, seafood etc.) 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
 
☐ Strongly Disagree 
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13. On an average, in a typical week, now I consume more ‘fast food’ compared to what 
I consumed when I lived in India.  
        (Examples of common fast foods include, but are not limited to: Hamburger, Pizza, 
Hot dog, Taco, Fried Chicken, French fries, Donuts, Milkshake; also common Indian 
foods that are deep fried, for example Samosa, Bhajia/Bhajji/Pakoda/Bonda, Chaat 
etc.; in general any other foods that are typically purchased ready-to-eat at fast food 
restaurants/outlets) 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
 
☐ Strongly Disagree 
 
14. In a typical week, now I eat out at restaurants more compared to what I did back 
when I lived in India. 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
 
☐ Strongly Disagree 
 
15. After migrating to the US, I have become a more aware consumer when it comes to 
shopping for food for my family and myself. 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
 
☐ Strongly Disagree 
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16. In a typical week, my consumption of traditional Indian food has decreased after 
migration to the United States. 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
 
☐ Strongly Disagree 
 
 
17. When I lived in India, I was able to eat fresh home cooked foods more often than 
now. 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
      ☐ Strongly Disagree  
18. On an average, the time and effort I spend in a typical week for cooking meals at 
home has increased after I migrated to the United States. 
☐ Strongly Agree 
 
☐ Slightly Agree 
      ☐ Neither Agree nor Disagree 
☐ Slightly Disagree 
 
☐ Strongly Disagree 
 
To answer questions 19 to 26, please select ONE option that you think is most 
appropriate.  
 
19. Using a scale from 1 to 10, where 1 indicates exactly the same and 10 means 
completely different, how would you compare the similarity in diet or the food you 
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now normally eat in the United States, with the food you normally ate in India? 
 
20. Have you ever smoked?  
 
☐ Yes  
 
☐ No (If "No", skip to question 23)  
 
21. Do you smoke cigarettes now?  
 
☐ Yes.  
 
☐ No (If "No", skip to question 23)  
 
 
22. If you answered “Yes" to the previous question, on average, how many cigarettes do 
you smoke in a typical day? 
 
_____________ 
 
 
23. Do you currently drink alcohol?  
 
☐ Yes  
 
☐ No (if "No", skip to question 25)  
 
24. How many drinks per week, on average? (One drink equals one can of beer, one glass 
of wine, or one shot of hard liquor)  
 
☐ 5 or more drinks  
 
☐ 3 - 4 drinks 
  
☐ 1 – 2 drinks 
  
☐ Less than 1 drink  
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25. Have you ever been told by a doctor that you have diabetes (other than during 
pregnancy)? (Check ONLY one) 
  
 ☐ Yes 
 
 ☐ No (If “No”, go to question 27) 
 
26. If you answered yes to the previous question, you learnt that you have diabetes before 
or after migrating to the United States? 
  
 ☐ Before 
 
 ☐ After   
 
27. Where do you get MOST of your health information? (May select up to 2 answer 
choices)   
 
 ☐ Doctors  
 
 ☐ Family  
 
 ☐ Friends  
 
 ☐ Internet  
 
 ☐ Newspaper  
 
 ☐ TV/Radio  
 
 ☐ Other (please specify): _________ 
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Table 3. Section 2 of the AIMBNQ (Questions 1- 15) 
Section 2: Demographics 
Please answer the following questions honestly and to the best of your knowledge. 
1. What is your age? ________ Years 
 
2. Are you…? 
 
   ☐ Male 
   ☐ Female 
3. Are you…? 
 
   ☐ Married 
   ☐ Unmarried 
   ☐ Divorced 
   ☐ Widowed 
4. How many children (17 years old or younger) live in your household? 
   ☐ None 
   ☐ 1 
   ☐ 2 
   ☐ 3 
   ☐ More than 3 
 
5. What is your height without shoes (in feet and inches)? 
 
       ________ Feet ________Inches 
 
6. What is your current weight without shoes {in pounds (lbs.)}? 
 
      _________Lbs. 
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7. What was your weight, in pounds (lbs.) before you migrated to the United States? 
____________Lbs. 
 
8. Which Indian state/union territory do you belong to? ____________________________ 
 
9. How often do you speak English at home:  
 
   ☐ All the time  
 
   ☐ Most of the time  
 
   ☐ Half of the time  
 
   ☐ Rarely  
 
   ☐ Never  
10. What is the highest level of education that you have completed? (Please check one) 
 
   ☐ Less than high school 
   ☐ High school graduate  
   ☐ Some college  
   ☐ College graduate (Bachelors or equivalent degree) 
   ☐ Post-graduate (Masters or higher degree or other professional degree) 
11. How long have you lived in the United States?  
 
        __________________ Years 
12. If you have been in the United States for less than one year, please indicate the number of 
months you have been in the United States: __________________ months 
 
13. What is your approximate total household income? 
 
     Under $25,000 
        $25,000 - $ 49,999 
[Type	  text]	   [Type	  text]	   [Type	  text]	  118	  
        $50,000 - $ 74,999 
        $75,000 – $100,000 
        $101,000 - $200,000 
        Over $200,000 
 
14. Are you and/or your spouse currently employed in an information technology (IT)/ 
computer related- occupation, other managerial and/or professional occupations? 
 
 
   ☐ Yes 
   ☐ No 
15. What is your current employment status?  
 
  ☐ Academic/Research  
  ☐ Employed in Information Technology (IT) or related services 
  ☐ Employed in managerial or other professional field 
  ☐ Homemaker 
  ☐ Physician/other healthcare provider  
  ☐ Retired 
  ☐ Self-employed 
  ☐ Student 
  ☐ Other (Please specify) 
 
 
16.  
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Appendix B 
 
Questions for Focus Groups 
I Questions relating to general health and post-migration change in diet. 
1. What does being healthy mean to you? Try to arrive at three major components that 
promote health – for example, healthy diet, regular physical activity, support system 
(self, family, friends, community). 
2. Has your diet changed (for better or otherwise) since you migrated to the US, 
compared to that in India? If yes, please share the possible factors you deem 
responsible for the change/s. 
II. Questions relating to the integrated theory of health behavior change 
a. Knowledge and Beliefs 
1. As far as your health is concerned, what are the broad goals you have for yourself? 
Do you feel that you have the power to improve your health? How do you plan to 
achieve them?  
2. What are the challenges to remaining committed to participating in physical 
activity/exercise plan on a regular basis? 
3. It is known that lifestyle and health are deeply connected, based on changes in your 
post-migration lifestyle, what are the major health related changes or challenges you 
have observed in yourself/your family members? 
b. Self-regulation: skill and ability 
1. What motivates you to be physically active on a regular basis? Generally speaking, in 
a course of a typical week, how much physical activity do you get? Example, number 
of hours per day/days per week. 
[Type	  text]	   [Type	  text]	   [Type	  text]	  120	  
2.   How do you manage your emotional response, if say, you participate in regular 
physical   activity and eat healthy, however, do not see much progress on your goal 
(could be weight maintenance or weight loss or weight gain)? Do you feel like 
continuing with the healthy lifestyle or not? If not, what do you do about it?  
 
c. Social facilitation 
1. In the journey to good health, choosing what we eat has been shown to be of great 
significance. To that end, in your opinion, what help can the family members provide 
to you as an individual who wants to eat healthy?  
2. In your opinion what types of social support has the potential (say like, information 
sharing, getting educated about healthy food choices, sharing healthy recipes, 
learning to read food labels, etc.) to help you commit to a healthy diet? 
3. Do you have any role models or thought leaders (can be family members and/or 
friends or community leaders or anyone else) who have inspired you to engage in 
regular physical activity and eat a healthy diet? If yes, please share how they have 
helped you. 
4. Are you more likely to engage in regular physical activity if your close friends/spouse 
also exercise and/or if there is mutual motivation?  
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